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(57) Inresponse to a notification request for a traffic
condition at a time when a predetermined period of time
preset by an input operation of a user by a terminal input
section (130) or at a predetermined predicted time,
based on traffic information such as VICS data, current
traffic-congestion information, traffic-congestion predic-
tion information related to the traffic condition recog-
nized by a traffic-congestion recognizer, a display con-
troller generates current map information in which a traf-
fic condition of a predetermined area at the current time
clocked by a time is superimposed on map information
as well as prediction map information in which a predict-
ed traffic condition of the predetermined area when a
predetermined period of time has passed as clocked by
the timer is superimposed on the map information of the
predetermined area. The display controller controls a
terminal display (140) so that the current map informa-
tion and the prediction map information are displayed
substantially in parallel on a single display area to be
displayed on the terminal display (140). Thus, the
change in the traffic condition can easily be recognized
by the user.
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Description

[0001] The present invention relates to a traffic con-
dition notifying device causing a display section to dis-
play map information when a movable body travels, a
system thereof, a method thereof, a program thereof,
and a recording medium storing the program.

[0002] There has been a known in-vehicle navigation
device that acquires traffic information (VICS data) such
as traffic accidents and traffic-congestions etc. from a
Vehicle Information Communication System (VICS) and
superimposes indications representing the traffic condi-
tions such as the traffic accidents and the traffic-conges-
tions on map information to be displayed on a screen of
a display unit in order to notify users. In many cases,
when a traffic-congestion occurs, a secondary traffic-
congestion might be occurred on the roads in the vicinity
thereof by drivers making a detour to avoid the original
traffic-congestion. The traffic condition provided based
on the VICS data represents the current condition, and
therefore the drivers making a detour to avoid the traffic-
congestion based on the notified current traffic condition
might be caught in the secondary traffic-congestion.
Thus, there is a demand for improved navigation devic-
es that can navigate drivers to travel smoothly.

[0003] Thereis also a known in-vehicle navigation de-
vice that predicts and notifies the current and future traf-
fic conditions with the use of a statistical traffic-conges-
tion information data obtained by statistically processing
the past traffic-congestion information (see, for exam-
ple, Reference: Japanese Patent Laid-Open Publication
No. Hei 9-113290, the right column on page 3 to the left
column on page 7). Such a configuration disclosed in
the above-cited Reference notifies statistical traffic-con-
gestion information according to time factors such as
time and day of the week based on the statistical traffic-
congestion information data by superimposing the infor-
mation on map information in various expressions cor-
responding to conditions of the traffic-congestions. With
the notified time and day of the week, users can predict
the current and possible future traffic-congestions.
[0004] In the in-vehicle navigation device, when the
current position of the vehicle is superimposed on the
map information to be displayed on the display unit for
navigating the traveling of the vehicle, the contents of
the map information to be displayed may be restricted
to the display of, for instance, only a main road, in the
case that the map scale is too large. Owing to this, the
map scale of the map information displayed for naviga-
tion is set to be relatively small, so that the vicinity of the
current position of the vehicle can be displayed compar-
atively in detail, and the user can easily recognize the
traveling condition. Thus, an effective navigation can
further be provided by notifying the past traffic-conges-
tion information as described in the above cited Refer-
ence, as well as the traffic-congestion expected to be
occurred at the current time and in future based on the
statistical traffic-congestion information data.
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[0005] However, since the display area of the map in-
formation to be displayed for navigation is comparatively
narrow area which is restricted to the vicinity of the cur-
rent position of the vehicle, the traffic-congestion ex-
pected in the future on the travel route may not be dis-
played in the display area, and consequently, the user
may recognize the predicted traffic-congestion only
when the vehicle travels to the vicinity of the traffic-con-
gestion, and it is displayed. Even when the vehicle trav-
els to the vicinity of the traffic-congestion and the user
recognizes it, the user might go back the route again for
avoiding the traffic-congestion. Thus, further effective
navigation is requested.

[0006] An object of the present invention is to provide
a traffic condition notifying device for appropriately no-
tifying a traffic condition of a movable body, a system
thereof, a method thereof, a program thereof and a re-
cording medium storing the program.

[0007] A traffic condition notifying device according to
an aspect of the present invention includes: a map in-
formation acquirer for acquiring map information; a traf-
fic information acquirer for acquiring traffic information
about a traffic condition for a movable body; a timer for
clocking a time; a notification map generator for gener-
ating current map information, in which the traffic con-
dition of a predetermined area at the current time is su-
perimposed on the map information and a prediction
map information, in which the traffic condition of a area
including at least the predetermined area with a prede-
termined period of time has passed is superimposed on
the map information, based on the acquired traffic infor-
mation; and a display controller for controlling a display
section to display the current map information and the
prediction map information substantially in parallel on a
single display area to be displayed by the display sec-
tion.

[0008] A traffic condition notifying system according
to another aspect of the present invention includes: a
server having a storage for stores map information; and
the above-described traffic condition notifying device for
acquiring the map information from the server over a
network.

[0009] A traffic condition notifying system according
to still another aspect of the present invention includes:
the above-described traffic condition notifying device;
and a terminal unit connected to the traffic condition no-
tifying device over a network so as to transmit or receive
data, the terminal unit including a display section for dis-
playing the current map information and the prediction
map information substantially in parallel on a single dis-
play area to be displayed.

[0010] A traffic condition notifying system according
to a further aspect of the present invention includes: a
terminal unit including a display section to display map
information; and a server, to which the terminal unit is
connected so as to transmit or receive data over a net-
work, the server including a storage for stores the map
information, a traffic information acquirer for acquiring
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traffic information about a traffic condition of a movable
body, a timer for clocking a time, and a notification map
generator for generating a current map information, in
which the traffic condition of a predetermined area at the
current time is superimposed on the map information,
and a prediction map information, in which the traffic
condition of an area including at least the predetermined
area when a predetermined period of time has passed
is superimposed on the map information, based on the
acquired traffic information, in which at least one of the
terminal unit and the server includes a display controller
that controls the display section to display the current
map information and the prediction map information
substantially in parallel on a single display area to be
displayed by the display section.

[0011] A ftraffic condition notifying method according
to a still further aspect of the present invention includes
the steps of: acquiring map information and traffic infor-
mation about a traffic condition of a movable body; gen-
erating current map information by superimposing on
the map information the traffic condition of a predeter-
mined area at the current time, as well as a prediction
map information by superimposing on the map informa-
tion the traffic condition of an area including at least the
predetermined area with a predetermined period of time
has passed, based on the acquired traffic information;
and controlling the display section to display the current
map information and the prediction map information
substantially in parallel on the single display area to be
displayed by the display section.

[0012] A traffic condition notifying program according
to a yet further aspect of the present invention executes
the above-described traffic condition notifying method
by a computer.

[0013] A recording medium according to a yet further
aspect of the present invention stores the above-de-
scribed traffic condition notifying program in a manner
readable by a computer.

[0014] In the Drawings;

Fig. 1 is a block diagram showing the brief configu-
ration of a navigation device according to a first em-
bodiment of the present invention;

Fig. 2 is a conceptual diagram schematically show-
ing a table structure for display data of map infor-
mation according to the first embodiment;

Fig. 3 is a conceptual diagram schematically show-
ing a table structure for matching data of the map
information according to the first embodiment;

Fig. 4 is a conceptual diagram schematically show-
ing a table structure for data in a traffic-congestion
prediction table according to the first embodiment;
Fig. 5 is a conceptual diagram schematically show-
ing a table structure for data in a calendar template
according to the first embodiment;

Fig. 6 is a block diagram showing the brief configu-
ration of a processor of the navigation device ac-
cording to the first embodiment;
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Fig. 7 is a conceptual diagram showing a screen
display on which a traffic condition in a predeter-
mined area is superimposed on the map information
according to the first embodiment;

Fig. 8 is a conceptual diagram showing a screen
display on which a traffic condition concerning with
a positional relationship of a vehicle is superim-
posed on the map information according to the first
embodiment;

Fig. 9 is a flowchart showing a processing for mod-
ifying the calendar template according to the first
embodiment;

Fig. 10 is a conceptual diagram schematically
showing the table structure for the data in the cal-
endar template updated by a calendar modifier ac-
cording to the first embodiment;

Fig. 11 is a flowchart showing a processing for
searching a travel route according to the first em-
bodiment;

Fig. 12 is a flowchart showing a processing for
switching a display form at navigation according to
the first embodiment;

Fig. 13 is a flowchart showing a processing for no-
tifying the traffic condition by a dual-screen accord-
ing to the first embodiment;

Fig. 14 is a block diagram showing the brief config-
uration of a navigation system according to a sec-
ond embodiment of the present invention;

Fig. 15 is a block diagram showing the brief config-
uration of a terminal unit according to the second
embodiment;

Fig. 16 is a block diagram showing the brief config-
uration of a processor of the terminal unit according
to the second embodiment;

Fig. 17 is a block diagram showing the brief config-
uration of a server according to the second embod-
iment;

Fig. 18 is a block diagram showing the brief config-
uration of a CPU of the server according to the sec-
ond embodiment;

Fig. 19is a flowchart showing a processing for mod-
ifying a calendar template according to the second
embodiment; and

Fig. 20 is a flowchart showing a processing for
searching a travel route according to the second
embodiment.

[First Embodiment]

[0015] Now, a first embodiment of the present inven-
tion will be described with reference to the attached
drawings. A navigation device of this embodiment is an
example of a traffic condition notifying device of the
present invention, which is designed to navigate a mov-
able body (e.g. a vehicle) driving concerning with a
traveling condition. The traffic condition notifying device
of the present invention is not necessarily designed to
navigate a vehicle driving, but may also be designed to
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notify traffic condition for any types of movable body
such as a portable type carried by a user.

[0016] Fig. 1is ablock diagram showing the brief con-
figuration of the navigation device according to the first
embodiment. Fig. 2 is a conceptual diagram schemati-
cally showing a table structure for display data of map
information. Fig. 3 is a conceptual diagram schematical-
ly showing a table structure for matching data of the map
information. Fig. 4 is a conceptual diagram schematical-
ly showing a table structure for data in a traffic-conges-
tion prediction table. Fig. 5 is a conceptual diagram
schematically showing a table structure for data in a cal-
endar template. Fig. 6 is a block diagram showing the
brief configuration of a processor of the navigation de-
vice. Fig. 7 is a conceptual diagram showing a screen
display on which a traffic condition in a predetermined
area is superimposed on the map information. Fig. 8 is
a conceptual diagram showing a screen display on
which a traffic condition concerning with a positional re-
lationship of a vehicle is superimposed on the map in-
formation.

[Configuration of Navigation Device]

[0017] Referring to Fig. 1, the reference numeral 100
denotes the navigation device (traffic condition notifying
device). The navigation device 100 notifies guidance on
a travel along with a traveling condition of a movable
body (e.g. a vehicle). The movable body is not limited
to a vehicle, but includes any types of movable body
such as an aircraft and a ship. The navigation device
100 may be, for example, an in-vehicle unit installed in
a vehicle as a movable body, a portable unit, a PDA
(Personal Digital Assistant), a mobile phone, a PHS
(Personal Handyphone System) or a portable personal
computer. The navigation device 100 searches for and
displays information about a current-position and a des-
tination, a route to the destination, predetermined shops
nearby, and information about service offered by the
shops on the basis of map information owned by the
navigation device 100. As shown in Fig. 1, the naviga-
tion device 100 has a sensor 110, a VICS (Vehicle In-
formation Communication System) receiver 120 as a
traffic information acquirer, a terminal input section 130
functioning as a request signal generator, a terminal dis-
play 140 as a display section, a sound output section
150, a storage 160, a memory 170, a processor 180 and
SO on.

[0018] The sensor 110 detects the traveling condition
of a vehicle as a movable body, i.e. the current-position
and the driving status, and outputs it as a predetermined
signal Ssc to the processor 180. The sensor 110, for in-
stance, has a GPS (Global Positioning System) receiver
(not shown) and various sensors (not shown) such as a
speed sensor, an azimuth sensor and an acceleration
Sensor.

[0019] The GPS receiver receives electric navigation
waves output from a GPS satellite (not shown), which
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is an artificial satellite, via a GPS antenna (not shown).
Then, the GPS receiver calculates simulated coordinate
values of the current-position on the basis of a signal
corresponding to the received electric navigation waves
and outputs the calculated coordinate values as a GPS
data to the processor 180.

[0020] The speed sensor of the sensor 110 is ar-
ranged on a movable body (e.g. a vehicle) so as to de-
tect the driving speed and the actual acceleration of the
vehicle on the basis of a signal that varies depending
on the driving speed, or the traveling speed, of the ve-
hicle. The speed sensor reads a pulse signal, a voltage
value and the like output in response to the revolution
of the axles and the wheels of the vehicle. Then, the
speed sensor outputs detection information such as the
read pulse signal and the voltage value to the processor
180. The azimuth sensor is arranged on the vehicle and
provided with a so-called gyro-sensor (not shown) so as
to detect the azimuth of the vehicle, i.e., the driving di-
rection to which the vehicle is heading. The azimuth sen-
sor outputs a signal representing detection information
about the detected driving direction to the processor
180. The acceleration sensor is arranged on the vehicle
so as to detect the acceleration of the vehicle in the driv-
ing direction thereof. The acceleration sensor converts
the detected acceleration into a sensor output value,
which is detection information such as the pulse and the
voltage, and then outputs the sensor output value to the
processor 180.

[0021] The VICS receiver 120 has a VICS antenna
(not shown) and acquires traffic information via the VICS
antenna. More specifically, the VICS receiver 120 ac-
quires trafficinformation (hereinafter referred to as VICS
data) about traffic-congestions, traffic accidents, con-
structions, traffic controls and so on from the VICS (not
shown) by way of a beacon, FM multiplex broadcasting
or the like. The acquired traffic information is output as
a predetermined signal Svi to the processor 180.
[0022] The VICS data has a table structure typically
containing a plurality of following conceptual items
formed as a set of data.

traffic-congestion rating: congested, slow, smooth,
etc.

leading position of traffic-congestion

length of traffic-congestion

link travel time information: travel time required for
a vehicle to pass through a VICS link (distance be-
tween intersections)

zone travel time information: travel time required for
a vehicle to pass through a predetermined zone
longer than a VICS link

information about traffic controls, causes thereof,
controlled areas

information about vacancies in parking areas
information about rest areas and parking areas
other information
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[0023] The terminal input section 130, which may be
a keyboard, a mouse or the like, has various operation
buttons and operation knobs (not shown) to be used for
input operations. The operation buttons and the opera-
tion knobs are used to input, for example, the setting
items for setting the operation contents of the navigation
device 100. More specifically, the setting items may be
setting of information contents as well as its criteria to
be acquired, setting of a destination, information retriev-
al, setting of displaying the driving status (traveling con-
dition) of the vehicle, setting of switching the display.
When the settings are input, the terminal input section
130 outputs a predetermined signal Sin to the processor
180 so as to apply the settings. In place of the operation
buttons and the operation knobs, the terminal input sec-
tion 130 may include any types of input unit such as a
touch panel that may be arranged at the terminal display
140 and a sound input section for the input operations
thereof as long as various settings can be input.
[0024] The terminal display 140, under the control of
the processor 180, displays a signal Sdp representing
an image data sent from the processor 180. The image
data may be those representing map information and
retrieval information, TV image data received by a TV
receiver (not shown), those stored in an external device
or recording medium such as an optical disk, a magnetic
disk or a memory card and read by a drive or a driver,
and those in the memory 170. The terminal display 140
may typically be a liquid-crystal display panel, an organ-
ic EL (Electro Luminescence) panel, a PDP (Plasma
Display Panel), a CRT (Cathode-Ray Tube), a FED
(Field Emission Display), or an electrophoretic display.
[0025] The sound output section 150 has a sound
generator such as a speaker (not shown). The sound
output section 150, under the control of the processor
180, outputs various signals Sad as sounds from the
sound generator. The various signals Sad represent the
sound data etc. from the processor 180. Information out-
put as sounds, which may be the driving direction, the
driving status, the traffic condition and the like of the ve-
hicle are notified to occupants such as a driver of the
vehicle for navigating the vehicle. The sound generator
may output a TV sound data received by a TV receiver
(not shown) and sound data stored in a recording me-
dium or the memory 170. In place of the sound genera-
tor, the sound output section 150 may use a sound gen-
erator equipped on the vehicle.

[0026] The storage 160 readably stores map informa-
tion as shown in Figs. 2 and 3 and a traffic-congestion
prediction table 10 as shown in Fig. 4. Although not
shown, the storage 160 includes a map information stor-
age area for storing the map information and a traffic-
congestion prediction table storage area for storing the
traffic-congestion prediction table 10. While the storage
160 has the above-mentioned two storage areas in this
embodiment, the storage 160 may not have any of the
above-mentioned storage areas, or may have additional
storage areas. The storage 160 may include drives or
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drivers for readably storing data on a recording medium
such as a HD (Hard disks), a DVD (Digital Versatile
Disk), an optical disk and a memory card.

[0027] The map informationincludes display data VM,
which is so-called POI (Point Of Interest) data as shown
in Fig. 2, matching data MM as shown in Fig. 3, route
search map information and the like.

[0028] The display data VM includes, for example, a
plurality of display mesh information VMXx, each having
a unique number. To be more specific, the display data
VM is divided into a plurality of display mesh information
VMYx, each relating to an area. The display data VM is
constituted from the plurality of display mesh informa-
tion VMx continuously arranged in a matrix form. The
display mesh information VMx may be further divided
into a plurality of display mesh information VMXx to be
contained in a lower layer, each relating to a smaller ar-
ea. Each display mesh information VMx has a rectan-
gular shape with each side thereof having a predeter-
mined length, which is reduced relative to the actual ge-
ographic length according to the map scale. A predeter-
mined corner thereof contains absolute coordinates ZP
in the whole map information, e.g., a global map.
[0029] The display mesh information VMXx is, for in-
stance, constituted from name information VMxA such
as intersection names, road information VMxB and
background information VMxC. The name information
VMXxA is data structured in a table for arranging and dis-
playing miscellaneous element data (e.g. intersection
name, town name) contained in an area at a predeter-
mined position with reference to the positional relation-
ship based on the absolute coordinates ZP. The road
information VMxB is data structured in a table for arrang-
ing and displaying road element data (e.g. road) con-
tained in an area at a predetermined position with refer-
ence to the positional relationship based on the absolute
coordinates ZP. The background information VMxC is
data structured in a table for arranging and displaying
miscellaneous element data (e.g. mark and image infor-
mation representing famous spots and buildings) at a
predetermined position with reference to the positional
relationship based on the absolute coordinates ZP.
[0030] The matching data MM, just like the display da-
ta VM, is divided into a plurality of matching mesh infor-
mation MMx, each having a unique number and relating
to an area. The matching data MM is constituted from
the plurality of matching mesh information MMx contin-
uously arranged in a matrix form. The matching mesh
information MMx may be further divided into a plurality
of matching mesh information MMx to be contained in a
lower layer, each relating to a smaller area. Each match-
ing mesh information MMx has a rectangular shape with
each side thereof having a predetermined length, which
is reduced relative to the actual geographic length ac-
cording to the map scale. A predetermined corner there-
of contains absolute coordinates ZP in the whole map
information, e.g., a global map. The matching mesh in-
formation MMx and the display mesh information VMx
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may not necessarily represent the same area. That is,
they may be divided according to different scales. If the
same scale is used, unique number information may be
used for associating the data. If a different scale is used,
the absolute coordinates may be used for associating
the data.

[0031] The matching data MM is used for the map
matching processing for correcting the displayed infor-
mation to locate a mark representing the vehicle on a
road, when the traveling condition of the vehicle is su-
perimposed on the map information. This processing
prevents such errors that the mark representing the ve-
hicle is displayed on a building instead of the road. The
matching data MM has a plurality of link string block in-
formation.

[0032] As shown in Fig. 3, the link string block infor-
mation is data structured in a table so that a plurality of
links L are mutually associated according to a predeter-
mined rule. The link L as segment information repre-
sents a road and connects nodes N as the point infor-
mation. Specifically, the links L each corresponding to
a predetermined segment of a road are mutually con-
nected like a line as a link string, which represents a
continuous road such as Koshu street and Ome street.
Each link L has unique segment information (hereafter
referred to as a link ID) as a unique number assigned to
each link L, and node information as a unique number
indicating two nodes N connected by the link L. Each
link L is associated with a VICS link, so that the posi-
tional relationship between the VICS data and the dis-
played map can be corresponded with each other.
[0033] Each node N represents a joint point such as
an intersection, a comer, a fork, a junction or the like of
each road. Information about the node N has unique
point information as a unique number assigned to each
node N in the link string block information, coordinate
information of the position where each node N is locat-
ed, and flag information as branching information de-
scribing whether the node N represents a branching po-
sition (e.g. intersection, fork) where a plurality of links
are crossed or not. Some nodes N may only have the
unique point information and the coordinate information
without the flag information for simply representing the
shape of a road, while some nodes N may additionally
have attribute information representing the road struc-
ture such as width of a tunnel or a road. The nodes N
without the flag information for simply representing the
road shapes are not used when a coordinate matching
section 186 (which will be described later) determines
whether or not the points are identical.

[0034] The route search map information is structured
in a table, which is similar to that of the matching data
MM, including the point information for representing
points such as the nodes N representing roads, and the
segment information for connecting points such as the
links L. The information is so structured to represent
roads for searching for the travel route.

[0035] The traffic-congestion prediction table 10,
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which includes statistical traffic information obtained by
statistically processing the past traffic conditions based
on time factors, is a set of data for showing traffic con-
ditions in the past at an arbitrary location. The traffic-
congestion prediction table 10 is used to predict traffic-
congestions at the processing for travel route search
and the processing for displaying a map. The traffic-con-
gestion prediction table 10, as shown in Fig. 4, stores a
plurality of records, each single record containing a date
classification ID (identification) 11, time-series data 12i
(i representing a natural number) and the like.

[0036] The date classification ID 11 is typically an ID
number representing a classification of date of the year
and day of the week. In the following description, clas-
sification of date of the year and day of the week will be
referred to as date classification. For example, "ID1"
may indicate any "workday" such as Monday to Friday
excluding legal holidays; "ID2" may indicate "Saturday"
excluding legal holidays; "ID4" may indicate "special day
1" such as a festival day of City A; "ID5" may indicate
"special day 2" such as a day when a sports meeting is
held at Athletic Ground B; "ID7" may indicate "the day
before a long holiday" such as the day before four con-
secutive holidays; and "ID 11" may indicate "the day be-
fore the end of a long holiday" such as the third day of
four consecutive holidays. The date classification ID 11
is not limited to the ID number, but may alternatively be
a text data directly related to a day such as "workday".
[0037] The time-series data 12i is data on the tenden-
cy of traffic-congestions of the traffic conditions. For ex-
ample, a VICS data may be acquired from the VICS and
stored for each VICS link, and then statistically proc-
essed for every 10 minutes based on the time factor of
the stored VICS link (i.e., date classification) so as to be
used as the time-series data 12i. In other words, the
time-series data 12i is data representing conditions of
traffic-congestions at desired locations (which might be
each VICS link) for every predetermined time, such as
the length of the traffic-congestions, the traffic-conges-
tion ratings and the time required for passing through
the traffic-congestions. While the time-series data 12i
described above is data generated by statistically
processing the data for each location based on the time
factor, it may alternatively be generated for each facility,
shop, area, city and town, or road.

[0038] The storage 160, for instance, stores the re-
trieval information for acquiring information of a prede-
termined point in the map information. More specifically,
the retrieval information includes various information
about contents and guidance such as names of states,
cities, regions and points, which are units used to grad-
ually divide the map information into smaller areas, as
well as various information about shops as points. The
retrieval information is structured in a tree structure table
so that item information are hierarchically associated
with each other.

[0039] The memory 170 readably stores the settings
that are input by the terminal input section 130, a music
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data and an image data as well as a plurality of calendar
templates 20 as shown in Fig. 5. The memory 170 also
stores various programs that run on the OS (Operating
System) controlling the whole operation of the naviga-
tion device 100. The memory 170 may preferably be a
CMOS (Complementary Metal-Oxide Semiconductor)
memory that retains the stored data even in the case of
a sudden power interruption caused by a blackout. The
memory 170 may include drives or drivers for readably
storing data on a recording medium such as a HD, a
DVD, and an optical disk.

[0040] The calendar template 20 is a template repre-
senting a date classification of each date. More specif-
ically, the calendar template 20 is a table, where a plu-
rality of table data for every month, typically twelve table
data, are stored. The respective table data have a plu-
rality of records, each containing date information about
date, classification ID numbers assigned to respective
dates of the date information.

[0041] The classification ID number is identical to one
of the date classification IDs 11 in the traffic-congestion
prediction table 10 and indicates the date classification
of the date specified by the date information. For exam-
ple, Friday 5th is classified as "workday" associated with
"ID1", and Monday 15th is classified as "legal holiday"
associated with "ID3". The classification ID number of
the calendar template 20 can be modified by the proc-
essor 180 if necessary. The classification ID number is
not limited to numerical values, but may alternatively be
a text data (e.g. "workday") corresponding to the date
classification ID in the traffic-congestion prediction table
10.

[0042] The processor 180 has various input/output
ports (not shown) including a VICS receiving port con-
nected to a VICS antenna, a GPS receiving port con-
nected to a GPS receiver, sensor ports respectively con-
nected to various sensors, a key input port connected
to the terminal input section 130, a display control port
connected to the terminal display 140, a sound control
port connected to the sound output section 150, a stor-
age port connected to the storage 160 and a memory
port connected to the memory 170. As shown in Fig. 6,
the processor 180 has various programs such as a cur-
rent-position recognizer 181 (current-position informa-
tion acquirer), a destination recognizer 182 (destination
information acquirer), a guidance providing section 183,
a display controller 184 (request information acquirer
and notification map generator), a map matching sec-
tion 185, a coordinate matching section 186, a traffic-
congestion recognizer 187 (map information acquirer,
current traffic information acquirer, statistical traffic in-
formation acquirer, and traffic information acquirer), a
route processor 188 (predicted position recognizer, re-
quest signal recognizer, and travel route setting sec-
tion), an information retriever 189, a calendar modifier
190, a timer 191 and so on.

[0043] The current-position recognizer 181 recogniz-
es the current-position of the vehicle. More specifically,
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it calculates a plurality of current simulated positions of
the vehicle on the basis of the speed data and the azi-
muth data of the vehicle output respectively from the
speed sensor and the azimuth sensor of the sensor 110.
The current-position recognizer 181 further recognizes
the current simulated coordinates values of the vehicle
on the basis of the GPS data about the current-position
output from the GPS receiver. Then, the current-position
recognizer 181 compares the calculated current simu-
lated positions with the recognized current simulated co-
ordinates values, and calculates the current-position of
the vehicle on map information separately acquired so
as to recognize the current-position.

[0044] The current-position recognizer 181 deter-
mines a slope angle and an altitude of a drive road on
the basis of the acceleration data output from the accel-
eration sensor and calculates the current simulated po-
sition of the vehicle so as to recognize the current-posi-
tion. Thus, the current-position of the vehicle can be ac-
curately recognized even if the vehicle is on an intersec-
tion with an overpass or on an elevated highway where
roads are overplayed in a two-dimensional view. Fur-
thermore, when the vehicle runs on a mountain road or
a slope, the current-position recognizer 181 corrects the
difference between the travel distance obtained only on
the basis of the speed data and the azimuth data and
the actual driving distance of the vehicle by using the
detected slope angle of the road to accurately recognize
the current-position.

[0045] The current-position recognizer 181 can rec-
ognize not only the current-position of the vehicle as de-
scribed above but also a starting point, i.e. an initial point
set by the terminal input section 130 as the current sim-
ulated position. Various information acquired by the cur-
rent-position recognizer 181 are appropriately stored in
the memory 170.

[0046] The destination recognizer 182, for instance,
acquires the destination information about the destina-
tion set by the input operation at the terminal input sec-
tion 130 and recognizes the position of the destination.
The destination information to be set includes various
information for identifying a location, which might be co-
ordinates such as latitude and longitude, addresses, tel-
ephone numbers and the like. Such destination informa-
tion recognized by the destination recognizer 182 is ap-
propriately stored in the memory 170.

[0047] The guidance providing section 183 provides
guidance stored in the memory 170 in visual form by
using the terminal display 140 or in audio form by using
the sound output section 150 on the basis of travel route
information and feature guidance information acquired
in advance according to the driving status. The guidance
is related to the travel of the vehicle, for instance, the
contents for assisting the drive of the vehicle. For exam-
ple, a predetermined arrow and a sign may be displayed
on the screen of the terminal display 140, or a voice
guidance such as "Turn right toward XX at the intersec-
tions of YY 700m ahead", "The vehicle is off the travel
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route" or "A traffic-congestion is ahead" may be provid-
ed from the sound output section 150.

[0048] The display controller 184 controls the terminal
display 140 and makes the terminal display 140 display
various information on a screen for notifying the user. In
response to a predetermined input operation by the ter-
minal input section 130 or to recognition of various sig-
nals, as shown in Figs. 7 and 8 for example, the display
controller 184 generates current map information
184A1, 184B1 and prediction map information 184A3,
184B3, and then, displays the current map information
184A1, 184B1 and the prediction map information
184A3, 184B3 substantially in parallel on the terminal
display 140 at a display area on a screen thereof. Addi-
tionally, the display controller 184 displays information
about times such as the current time and a predeter-
mined elapsed time clocked by the timer 191 together
with the current map information 184A1, 184B1 and the
prediction map information 184A3, 184B3.

[0049] Note that, the current map information 184A1,
184B1 is information on which a traffic condition in a pre-
determined area at the current time clocked by the timer
191 is superimposed on the map information. Besides,
the prediction map information 184A3, 184B3 is infor-
mation on which a prediction traffic condition in a pre-
determined area corresponding to that of the current
map information 184A1, 184B1, for instance the same
area as that of the current map information 184A1 as
shown in Fig. 7, or the same area as that of the current
map information 184B1 as shown in Fig. 8, when a pre-
determined period of time has passed, for instance,
when a predetermined time set by an input operation by
the terminal input section 130 has passed, is superim-
posed on the map information. For example, Figs. 7 and
8 show screens 184A, 184B to be displayed on the ter-
minal display 140 according to a display software such
as web browser. The screens 184A, 184B is screen in-
formation which is display data based on a display form
previously stored, for example, in the storage 160, the
screen 184A, 184B being provided with a first display
area 184A2, 184B2 on which the current map informa-
tion 184A1, 184B1 is displayed, and a second display
area 184A4, 184B4 on which the prediction map infor-
mation 184A3, 184B3 is displayed. In Fig. 7, a current
time icon 184A5, which is image information for display-
ing the current time indicating the current map informa-
tion 184A1, is superimposed on the first display area
184A2, while an elapsed time icon 184A6, which is im-
age information for displaying the time when an hour has
passed indicating the prediction map information
184A3, is superimposed on the second display area
184A4. Fig. 8 is an example, in which a text box is pro-
vided for displaying a text data 184B5 such as "current
status display" indicating the current map information
184B1, the text box being adjacent to the first display
area 184B2, while a text box is provided for displaying
a text data 184B6 such as "1-hour-later prediction data
display" indicating the prediction map information
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184B3, the text box being adjacent to the second display
area 184B4.

[0050] Further, the display controller 184 modifies the
display area on which the current map information
184A1, 184B1 and the prediction map information
184A3, 184B3 are displayed. For example, the display
controller 184 modifies a map scale for displaying the
map information, or modifies the area to be displayed.
Additionally, the display controller 184 displays various
screens for prompting a user to operate the terminal in-
put section 130 so as to set various information.
[0051] The map matching section 185 performs the
map matching processing for displaying the current-po-
sition recognized by the current-position recognizer 181
based on the map information obtained from the storage
160. As described earlier, the map matching section 185
typically uses the matching data MM for performing the
map matching processing to modify or correct the cur-
rent-position information to prevent the current-position
superimposed on the map on the terminal display 140
from being located off the road as an element of the map
displayed on the terminal display 140.

[0052] The coordinate matching section 186 performs
the coordinate matching processing for determining if
point information about nodes N contained in the match-
ing data MM of the map information acquired from the
storage 160 indicate an identical point or not. In other
words, as described earlier, the coordinate matching
section 186 acquires point information of nodes N con-
tained in the matching data MM and reads the coordi-
nate information of the point information. More specifi-
cally, the coordinate matching section 186 calculates
the coordinate values such as the latitude and the lon-
gitude on the basis of information on the coordinate val-
ues of the coordinate information and the offset amount.
If different nodes N have identical coordinate values, it
reads the flag information of the point information of the
nodes N to determine whether the nodes N represent
the identical point. If the coordinate matching section
186 determines that the nodes N are identical, it recog-
nizes that the links L respectively connected to the
nodes N and contained in the different link string block
information are crossed with each other, and thus con-
siders as, for example, an intersection. If, on the other
hand, the coordinate matching section 186 determines
that the nodes N are not identical, it recognizes that the
links L respectively connected to the nodes N and con-
tained in the different link string block information are
not crossed with each other, and thus considers as, for
example, a multi-level intersection.

[0053] The traffic-congestion recognizer 187 gener-
ates current traffic-congestion information about the
traffic-congestions that are currently present. More spe-
cifically, the traffic-congestion recognizer 187 appropri-
ately acquires the VICS data from the VICS output from
the VICS receiver 120. Then, it generates current traffic-
congestion information about the traffic-congestion
(current traffic condition) which is currently presentin an
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area including, for example, the current-position and the
destination or in a predetermined area around the cur-
rent-position.

[0054] Additionally, the traffic-congestion recognizer
187 calculates the predicted arrival time as a predicted
time to arrive at a desired destination. For example, first-
ly the traffic-congestion recognizer 187 calculates the
predicted arrival time as the predicted time to arrive at
the desired destination. The traffic-congestion recogniz-
er 187 acquires a predicted time that is set with the input
operation by the terminal input section 130, or a preset
scheduled time which is a time having elapsed from the
current point of time. Then based on the calculated pre-
dicted arrival time, a predicted arrival time which is a
preset scheduled time set in advance, the time-series
data 12i, the traffic-congestion recognizer 187 gener-
ates traffic-congestion prediction information about pre-
diction of the traffic-congestion (predicted traffic condi-
tion) that may arise at any locations before arriving at
the destination or at the preset scheduled time.

[0055] More specifically, the traffic-congestion recog-
nizer 187 recognizes the classification ID number of the
date for which traffic-congestion prediction will be per-
formed on the basis of the time information acquired
from the timer 191 and the calendar template 20. Then,
the traffic-congestion recognizer 187 retrieves and ac-
quires the time-series data 12i for the area correspond-
ing to the recognized classification ID number and in-
cluding the current-position and the destination from the
traffic-congestion prediction table 10. After that, based
on the current traffic-congestion information and the cur-
rent time acquired from the timer 191, the traffic-con-
gestion recognizer 187 calculates the predicted arrival
time to arrive at a desired location on a candidate travel
route specified by candidate travel route information
(which will be described later) generated by the route
processor 188.

[0056] The predicted arrival time may be calculated
with a method below, for example. Firstly, the distance
to a desired location on the candidate travel route is rec-
ognized based on the candidate travel route informa-
tion, and the time required to travel the recognized dis-
tance is calculated based on the current traffic-conges-
tion information. Subsequently, the predicted arrival
time is calculated on the basis of the calculated required
time and the current time. Then, traffic-congestion pre-
diction information is generated on the basis of the time-
series data 12i and the predicted arrival time.

[0057] The route processor 188 searches for a travel
route by calculating the driving route of the vehicle on
the basis of the setting information that is set by a user
for setting the route as well as the map information
stored in the storage 160. The route processor 188 can
calculate the travel route by taking the current traffic-
congestion information and the traffic-congestion pre-
diction information generated by the traffic-congestion
recognizer 187 into consideration when the processor
180 recognizes traffic-congestion prediction request in-
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formation requesting a travel route search with the traf-
fic-congestion information and the traffic-congestion
prediction considered.

[0058] More specifically, if the setting information
does not contain the traffic-congestion prediction re-
quest information, the route processor 188 acquires the
current-position, the destination, the setting information
and the current traffic-congestion information. Then,
based on the acquired information, the route processor
188 searches for available roads, where for example
trafficis allowed, using the route search map information
of the map information, and generates travel route in-
formation for setting a route with a shorter required time,
a route with a shorter distance, or a route without traffic-
congestions and traffic controls. After that, it determines
the time required to arrive at the destination for each of
the routes contained in the travel route information and
generates required time information about the required
time.

[0059] If, on the other hand, the setting information
contains the traffic-congestion prediction request infor-
mation, the route processor 188 acquires the current-
position, the destination, the setting information and the
current traffic-congestion information. Then, based on
the acquired information, it generates candidate travel
route information for setting a route with shorter required
time, a route with shorter travel distance, or a candidate
route without traffic-congestions and traffic controls. Af-
ter that, it acquires the current traffic-congestion infor-
mation and the traffic-congestion prediction information
and reduces the number of the candidate route con-
tained in the candidate travel route information based
on the acquired information, and thus generates travel
route information for setting a route etc.

[0060] At the step for searching for the travel route,
the route processor 188 might use the matching data
MM of the map information in addition to the route
search map information. This applies to, for instance,
the case where the route processor 188 searches for
the travel route including a narrow road such as a back
street not contained in the route search map informa-
tion. When the matching data MM is used, the route is
appropriately searched according to recognition on the
road arrangement recognized by the coordinate match-
ing section 186. The travel route information includes,
for example, the route guidance information for navigat-
ing the vehicle to assist the drive thereof. The route guid-
ance information may be appropriately displayed on the
terminal display 140 or output as sounds from the sound
output section 150 to assist the drive.

[0061] The route processor 188 calculates a predict-
ed position where the vehicle arrives after a predeter-
mined period of time being elapsed, and calculates the
elapsed time and the time until the vehicle arrives at the
predicted position based on the current position infor-
mation, travel route information and the map information
of the vehicle to generate predicted position information
and predicted arrival time information. The acquired pre-
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dicted position information and the predicted arrival time
information is appropriately stored in the memory 170.
[0062] The information retriever 189 hierarchically re-
trieves and acquires the retrieval information, such as
shops and facilities, stored in the storage 160 on the
basis of the item information in response to, forexample,
a retrieval request for the retrieval information set at the
terminal input section 130.

[0063] The calendar modifier 190 appropriately up-
dates the calendar template 20 stored in the memory
170 on the basis of modifications set by the user. More
specifically, the calendar modifier 190 recognizes vari-
ous information set by the input operations of the user
at the terminal input section 130. The set information
may include date information for specifying date and
event information about events such as festivals and
sports meeting. Then, the calendar modifier 190 recog-
nizes the date specified by the date information, and al-
so recognizes the classification ID number associated
with the event information. The classification ID number
may be typically recognized as follows. The date clas-
sification is determined based on the set event informa-
tion, and the classification ID number is recognized
based on the determined date classification. If, for ex-
ample, the event information relates to a sports meeting
to be held at Athletic Ground B, the date classification
is determined as "special day 2", and the classification
ID number is recognized as "ID5" based on the "special
day 2". If the event information relates to the last day of
five consecutive holidays, the date classification is rec-
ognized as "the last day of a long holiday", and then the
classification ID number as "ID 10" based on the "last
day of a long holiday". Then, the calendar modifier 190
appropriately updates the calendar template 20 on the
basis of the recognized date and the classification 1D
number.

[0064] The timer 191 recognizes the current time typ-
ically based on the pulse of an internal clock. Besides,
the timer 191 can also clock an elapsed time from a pre-
determined time. Then, the timer 191 appropriately out-
puts time information about the recognized current time.

[Operation of Navigation Device]

[0065] Now, the operation of the navigation device
100 will be described with reference to the drawings.

(Calendar Template Modifying Process)

[0066] Firstly, the processing for modifying the calen-
dar template 20 as one of the operations of the naviga-
tion device 100 will be described with reference to Figs.
9 and 10. Described herein is the processing for modi-
fying the calendar template 20 as shown in Fig. 5 based
on the information about, for example a festival sched-
uled on 5th in City A, that a user have recognized from
the radio or TV broadcastings, printed information
sources such as newspapers and official publications or
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acquired by connecting his or her mobile phone via the
mobile phone line. Fig. 9 is a flowchart showing the
processing for modifying a calendar template. Fig. 10 is
a conceptual diagram schematically showing the table
structure for the data in the calendar template updated
by the calendar template modifier.

[0067] Firstly, the user in the vehicle switches on the
navigation device 100 to supply the power thereto.
When the power is supplied, the processor 180 controls
the terminal display 140 to display a main menu and a
screen for prompting the user to set a specific operation
to be executed by the navigation device 100.

[0068] Then, as shownin Fig. 9, the user operates the
terminal input section 130 to set a command for modi-
fying the calendar template 20. When the processor 180
recognizes the set command for modifying the calendar
template 20 at the calendar modifier 190 (step S101), it
makes the terminal display 140 display a screen for
prompting the user to set the date information and the
event information necessary for modifying the calendar
template 20.

[0069] When the user sets the date information and
the event information by operating the terminal input
section 130 following the instructions on the displayed
screen, the calendar modifier 190 acquires the set date
information and the event information. The user may set
the date information and the event information by input-
ting characters thereof or selecting from a plurality of
candidates displayed on the terminal display 140. Alter-
natively, a following method may be used. Firstly, the
user selects a date by operating the terminal input sec-
tion 130 and moving a flashing cursor displayed in or
around the area of a date in the calendar template 20
as shown in Fig. 5. Then, the user sets the event infor-
mation of the selected date by inputting characters or
by selecting from a plurality of event information being
displayed.

[0070] After acquiring the date information and the
event information, the calendar modifier 190 recognizes
the acquired various information (step S102). More spe-
cifically, the calendar modifier 190 recognizes the date
specified by the date information and the classification
ID number associated with the event information. In this
example, the calendar modifier 190 recognizes the date
specified by the date information as 5th. Also, it deter-
mines the date classification associated with the event
information as "special day 1" for a festival to be held in
City A, and recognizes the classification ID number as
"ID4" based on the determined date classification.
[0071] Thereafter, the calendar modifier 190 reads
out the calendar template 20 stored in the memory 170
(step S103). Then, the calendar modifier 190 deter-
mines if the information recognized in step S102 is iden-
tical to the information in the calendar template 20 read
in step S103 or not (step S104). More specifically, it rec-
ognizes the classification ID number associated with the
date recognized in step S102 based on the read calen-
dar template 20. Then, it determines if the classification
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ID number recognized based on the calendar template
20 is identical to the classification ID number recognized
in step S102 or not.

[0072] If the calendar modifier 190 determines in step
S104 that the classification ID numbers are identical, it
ends the processing without modifying the calendar
template 20. If, on the other hand, the calendar modifier
190 determines that the classification ID numbers are
not identical, it modifies the calendar template 20 on the
basis of the various information recognized in step S102
(step S105) and ends the processing. More specifically,
since the classification ID number of the 5th recognized
in step S102 is "ID4" and the classification ID number
of the 5th recognized based on the calendar template
20is "ID1", the calendar modifier 190 changes the clas-
sification ID number of the 5th from "ID1" to "ID4" as
shown in Fig. 10 and ends the processing.

(Processing for Travel Route Search)

[0073] Now, the processing for searching a travel
route as one of the operations of the navigation device
100 will be described with reference to Figs. 7 and 8 as
well as Figs. 11 through 13. Fig. 11 is a flowchart show-
ing the processing for searching a travel route in the nav-
igation device. Fig. 12 is a flowchart showing the
processing for switching the display at navigation. Fig.
13 is a flowchart showing the processing for notifying
the traffic condition by a dual-screen.

[0074] Firstly as shown in Fig. 11, the user operates
the terminal input section 130 to set a command for
searching for a travel route. With this setting, a request
signal for requesting the travel route is generated. When
the route processor 188 of the processor 180 recogniz-
es the request signal by the setting for searching for a
travel route (step S201), the processor 180 makes the
terminal display 140 display a screen for prompting the
user to set various information necessary for travel route
search such as the setting information including the des-
tination, the setting information about the preference for
shortest travel distance or shortest travel time and ne-
cessity of the traffic-congestion prediction.

[0075] When the processor 180 recognizes the vari-
ous information necessary for the travel route search by
the route processor 188, the current-position recognizer
181 recognizes the current-position (step S202) and the
destination recognizer 182 recognizes the set destina-
tion (step S203). Specifically, the current-position rec-
ognizer 181 calculates the current-position of the vehi-
cle on the basis of the speed data and the azimuth data
of the vehicle respectively output from the speed sensor
and the azimuth sensor of the sensor 110 and the GPS
data about the current-position output from the GPS re-
ceiver, and acquires the current-position information.
The acquired current-position information is appropri-
ately stored in the memory 170.

[0076] The processor 180 controls the terminal dis-
play 140 by the display controller 184 to display a screen
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for prompting the user to set the destination with the in-
put operation at the terminal input section 130. Then,
when the user sets the destination by operating the ter-
minal input section 130 following the instructions on the
displayed screen, the destination recognizer 182 ac-
quires the destination information about the set destina-
tion. The acquired destination information is appropri-
ately stored in the memory 170.

[0077] Ifthe userrequeststoacquire pointinformation
about a point of the destination in the step of inputting
the destination by operating the terminal input section
130, the user operates the terminal input section 130 so
as to request the retrieval information of the point fol-
lowing the instructions on the screed displayed on the
terminal display 140. In response to the retrieval request
for the retrieval information of the point, the processor
180 makes the information retriever 189 hierarchically
retrieve the retrieval information about the destination
from the mesh information at the lower layers for each
area, typically using the map information MP and ac-
quire the retrieval information associated with the point
of the destination from the storage 160. Then, the proc-
essor 180 controls the terminal display 140 to display
the acquired retrieval information.

[0078] If the retrieval information requires to display
map information of a predetermined area containing the
destination or if the user who has recognized the retriev-
al information operates the terminal input section 130 to
display a predetermined area, the processor 180 appro-
priately controls the terminal display 140 by the display
controller 184 to display the display mesh information
VMx for the corresponding area. After the desired map
information is displayed on the terminal display 140 in
this way, the user identifies the point information of the
destination by appropriately specifying the point of the
destination with the input operation at the terminal input
section 130, for example, by moving the cursor dis-
played on the map on the screen. When the point infor-
mation is specified in this way, the destination recogniz-
er 182 of the processor 180 recognizes the point infor-
mation of the destination as the destination information
and stores it in the memory 170.

[0079] The processor 180 controls the terminal dis-
play 140 by the display controller 184 to display an in-
dication for prompting the user to input the settings, i.e.,
criteria for the travel route search. When the user inputs
the settings by operating the terminal input section 130
following the instruction on the displayed screen, the
processor 180 acquires the setting information about
the settings that have been input (step S204). The ac-
quired setting information is appropriately stored in the
memory 170.

[0080] Thereafter, the route processor 188 of the
processor 180 acquires the setting information stored in
the memory 170 and determines if the acquired setting
information contains the traffic-congestion prediction re-
quest information or not (step S205).

[0081] Ifthe route processor 188 of the processor 180
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determines in step S205 that the traffic-congestion pre-
diction request information is not contained, the traffic-
congestion recognizer 187 acquires the VICS data out-
putfrom the VICS receiver 120. Then, the processor 180
generates current traffic-congestion information of an
area containing the current-position and the destination
based on the acquired VICS data. The generated cur-
rent traffic-congestion information is appropriately
stored in the memory 170.

[0082] Then, the route processor 188 of the processor
180 acquires the current-position information, the des-
tination information, the setting information and the cur-
rent traffic-congestion information from the memory
170. Based on the acquired various information, it per-
forms a route search processing to search for the travel
route from the current-position of the vehicle to the des-
tination, using the route search map information and the
matching data MM contained in the map information
stored in the storage 160 (step S206).

[0083] For example, when searching for a major
street of which data is stored and managed in the route
search map information, the route is searched using the
route search map information. On the other hand, when
searching for a minor street of which data is not stored
in the route search map information, the route from a
minor street to a major street is searched using the
matching data MM. While the route is searched using
the matching data MM, the coordinate matching section
186 determines whether a plurality of nodes N indicate
the identical point or not to recognize the road arrange-
ment based on the relations between links L.

[0084] The route processor 188 detects a plurality of
travel routes and selects some of the travel routes based
on the acquired setting information and the current traf-
fic-congestion information to generate the travel route
information about, for instance, five candidate travel
routes that meet the requirements of the user. Besides,
the route processor 188 generates a required time in-
formation by obtaining a required time to the destination
according to the respective travel routes in the travel
route information. Then, the calculated travel route in-
formation including five candidate travel routes is dis-
played on the terminal display 140 by the display con-
troller 184, and an indication representing the request
that the user selects the travel route. The user selects
and inputs the travel route information about any one of
the route, and thus the travel route is set.

[0085] If, on the other hand, the route processor 188
determines in step S205 that the traffic-congestion pre-
diction request information is contained, the processor
180 acquires the time information from the timer 191 and
recognizes the current date based on the acquired time
information. Then, it acquires the calendar template 20
from the memory 170, and then retrieves and recogniz-
es the classification ID number of the recognized date
based on the acquired calendar template 20 (step
S207). It also acquires the current-position information
and the destination information stored in the memory
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170 and recognizes the current-position and the desti-
nation. Then, the traffic-congestion recognizer 187 re-
trieves and acquires the time-series data 12i corre-
sponding to the recognized classification ID number and
containing the current-position and the destination from
the traffic-congestion prediction table 10 stored in the
storage 160 (step S208).

[0086] Thereafter, the processor 180 performs the
processing of the step S206. More specifically, the proc-
essor 180 generates current traffic-congestion informa-
tion at the traffic-congestion recognizer 187 and appro-
priately stores it in the memory 170. Then, the route
processor 188 of the processor 180 acquires the cur-
rent-position information, the destination information
and the setting information from the memory 170. Based
on the acquired various information, the route processor
188 detects a plurality of travel routes and selects some
of the travel routes on the basis of the acquired setting
information to generate candidate travel route informa-
tion about a plurality of candidate travel routes that meet
the requirements of the user.

[0087] Thereafter, the traffic-congestion recognizer
187 of the processor 180 acquires the current traffic-
congestion information from the memory 170 and the
current time and day from the timer 191. Then, based
on the acquired current traffic-congestion information
and the current time and day, the traffic-congestion rec-
ognizer 187 estimates the predicted arrival time to arrive
at a desired location on each of the candidate travel
routes contained in the candidate travel route informa-
tion generated by the route processor 188. Then, the
traffic-congestion recognizer 187 predicts the condition
of the traffic-congestion at the desired location on each
of the candidate travel routes at the predicted arrival
time on the basis of the time-series data 12i acquired in
step S208 and generates traffic-congestion prediction
information about the predicted condition of the traffic-
congestion.

[0088] Based on the current traffic-congestion infor-
mation and the traffic-congestion prediction information,
the route processor 188 of the processor 180 performs
the route setting processing of the step S206 for travel
route selection so as to select some of the candidate
travel routes contained in the candidate travel route in-
formation. In the route setting processing, the travel
routes may be selected base only on the traffic-conges-
tion prediction information. Then, the route processor
188 estimates the time required to arrive at the destina-
tion for each of the selected travel routes to generate
required time information, and the display controller 184
makes the terminal display 140 display the calculated
candidate travel routes and an indication for prompting
the user to select a travel route. The user selects and
inputs the travel route information about any one of the
route, and thus the travel route is set. If only one route
is set, that route is set as the travel route without dis-
playing the instruction to demand the selection.

[0089] The processor 180 then controls the terminal
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display 140 by the display controller 184 to navigate the
vehicle with the acquired map information displayed
(step S209). At this navigation process, the processor
180 acquires the matching data MM from the storage
160. Then, the coordinate matching section 186 per-
forms a coordinate matching processing on the acquired
matching data MM for recognizing the arrangement of
roads, or the connection of roads, and the memory 170
stores it. Further, the processor 180 displays on the map
information an icon 184A7 representing the current po-
sition of the vehicle based on the current position infor-
mation as well as a traffic condition indicator C repre-
senting the contents of the traffic information such as
the travel route information about the travel route select-
ed by the user, the traffic-congestion prediction informa-
tion, the required time information and the current traffic-
congestion information. Note that, "a", "b" and "c" in
Figs. 7 and 8 indicate spots on the road.

[0090] Subsequently, the processor 180 recognizes
the traveling condition of the vehicle based on the data
output from the speed sensor, the azimuth sensor and
the acceleration sensor of the sensor 110 and the GPS
data output from the GPS receiver. Further, the proces-
sor 180 provides the guidance information by the guid-
ance providing section 183 for navigating the travel of
the vehicle with the display on the terminal display 140
or with the sound output by the sound output section
150 on the basis of the recognized traveling condition
and the route guidance information contained in the
travel route information.

[0091] More specifically, the display controller 184 of
the processor 180 interconnects the nodes N in the
matching mesh information MMx acquired from the stor-
age 160 with a polyline and performs a polyline process-
ing on the basis of the arrangement of roads described
in the link string block information of the matching data
MM so as to display the roads in the area of the matching
mesh information MMx containing the travel route on the
terminal display 140. Then, under the control of the dis-
play controller 184, the terminal display 140 superim-
poses the name information VMxA and the background
information VMxC that are miscellaneous element data
about the elements of the map excluding roads in the
area corresponding to the matching mesh information
MMx of the display mesh information VMx acquired from
the storage 160. Then, the current-position is superim-
posed on the displayed map.

[0092] In the step of superimposing the current-posi-
tion, the map matching processing is performed on the
basis of the matching data MM to prevent an indication
representing the current-position information of the ve-
hicle from being located off the displayed road. Namely,
the processor 180 appropriately corrects the current-po-
sition information to locate the displayed current-posi-
tion on the travel route in the matching data MM. Thus
the current-position is displayed on the link string con-
necting links L. In this way, the current-position is super-
imposed on the map for providing the navigation. When
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the current-position reaches the predetermined posi-
tion, guidance on the traveling direction and the like are
provided in visual or audio form. While the coordinate
matching processing is performed at the time of acquir-
ing the matching data MM in step S209 in the above
description, the coordinate matching processing may al-
ternatively be performed at the time of or before per-
forming the map matching processing.

[0093] When the terminal input section 130 is operat-
ed to display a map of other areas, the map will be dis-
played based on the display mesh information VMx ac-
quired from the storage 160 as in the case of the display
operation based on the retrieval.

[0094] Additionally, in the navigating processing,
when the traffic-congestion recognizer 187 recognizes
a signal (step S901) for requesting the notification of in-
formation on the traffic-congestion condition, or the traf-
fic condition when a predetermined time has elapsed,
for instance, an hour as shown in Fig. 12 in response to
the input operation of the user by the terminal input sec-
tion 130, the traffic-congestion recognizer 187 gener-
ates the prediction traffic-congestion information when
an hour has elapsed. Further, the route processor 188
calculates the predicted position at which the vehicle ar-
rives when an hour has elapsed based on the map in-
formation, the current traffic information and the predict-
ed traffic information (step S902). The display controller
184 then determines whether or not the area including
the predicted position calculated in step S902 and the
current position are included in the display area of the
current map information 184A1, 184B1 currently dis-
played (step S903), in other words, determines whether
or not the area where the vehicle can drive in an hour
can display with the use of the map information with the
same scale.

[0095] In step S903, when determining that the area
where the vehicle can drive when an hour has passed
is included in the area where the current map informa-
tion 184A1, 184B1 is displayed, the display controller
184 superimposes the indicator C about the prediction
traffic-congestion information on the map information
having the same map scale as the current map informa-
tion 184A1, 184B1 to generate the prediction map infor-
mation 184A3, 184B3. At this time, an icon representing
the predicted position of the vehicle can be displayed
thereon. The display controller 184 generates a screen
on the terminal display 140 so that the current map in-
formation 184A1, 184B1 and the prediction map infor-
mation 184A3, 184B3 are displayed in parallel, for in-
stance, as shown in Fig. 8 by using a predetermined dis-
play form stored in the storage 160 for instance. Namely,
the display screen is so arranged that the current map
information 184B1 is displayed on the first display area
184B2 of the display form while the prediction map in-
formation 184B3 is displayed on the second display ar-
ea 184B4. Further, the display controller 184 displays
the text data 184B5 such as "current status display" in-
dicating the current map information on the text box ad-
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jacent to the first display area 184B2, while displays the
text data 184B6 such as "1-hour-later prediction data
display" indicating the prediction map information
184B3 on the text box adjacent to the second display
area 184B4, to generate a screen information 184B. The
display controller 184 then controls the terminal display
140 to display the generated screen information 184B
(step S904), and ends the processing for notifying the
current traffic condition and the traffic condition when an
hour has passed, or a predetermined period of time.
[0096] On the other hand, in step S903, when deter-
mining that the area where the vehicle can drive an hour
later is not included in the area displaying the current
map information 184B1, in other words, the area where
the vehicle can drive an hour later exceeds the area dis-
playing the 'current map information, the display control-
ler 184 acquires the map information with the map scale
including the area where the vehicle can drive an hour
later. The display controller 184 then superimposes the
indicator C about the prediction traffic-congestion infor-
mation on the acquired map information, and an icon
indicating the predicted position of the vehicle if neces-
sary, as well as the area indicator 184A9 representing
the area where the vehicle can drive an hour later, or
the area indicator representing the area displaying the
current map information, to generate the prediction map
information 184B3 (step S905). In step S904, the dis-
play controller 184, as described above, generates the
screen information 184B in which the current map infor-
mation 184B1 and the generated prediction map infor-
mation 184B3 with the map scale different from that of
the current map information 184B1 are displayed on the
terminal display 140 in parallel, by the dual-screen using
the predetermined display form.

[0097] For instance, when the user prefers to recog-
nize the traffic condition of an area ahead in the driving
direction of the vehicle, the display controller 184 shifts
the area to be displayed, or displays the new area ac-
cording to the setting that shifts the area where the cur-
rent map information 184A1, 184B1 or the prediction
map information 184A3, 184B3 with a predetermined in-
put operation by the terminal input section 130. When
shifting the display area of either the current map infor-
mation 184A1, 184B1 or the prediction map information
184A3, 184B3, the display controller 184 also shifts the
display area of the other one, i.e. either the prediction
map information 184A3, 184B3 or the current map in-
formation 184A1, 184B1 synchronously.

[0098] In this way, with the use of the dual-screen, the
user determines the traffic condition, for instance, when
the user determines that the appropriately smooth driv-
ing may not be realized due to the traffic-congestion on-
going or generating, the user modifies the travel route
to search a new travel route again, namely, performs an
input operation by the terminal input section 130 for re-
questing the reroute processing. In the same manner as
the setting of the travel route, candidate travel route in-
formation is generated to the destination requiring the
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shortest period of time or the shortest traveling distance
by using the current traffic-congestion information and
the traffic-congestion prediction information for in-
stance, and the navigation is performed again based on
the travel route with the desired setting.

[0099] Further, when the user recognizes the predict-
ed traffic condition at an predetermined area, such as
an area around the destination, irrespective of the set-
ting of the travel route, the current traffic condition is also
notified as shown in Fig. 13. More specifically, when the
user performs a predetermined input operation by the
terminal input section 130 for requesting the notification
of the predicted traffic condition at a predetermined ar-
ea, the display controller 184 displays on the terminal
display 140 the indication prompting the input operation
for determining which area needs to be notified with the
predicted traffic condition according to the form previ-
ously stored in the storage 160 for instance. When the
user performs the input operation to determine the area
in accordance with this indication (step S911), the traffic-
congestion recognizer 187 acquires VICS data about
traffic-congestions, traffic accidents, constructions, traf-
fic controls and weather information around the area
(step S912).

[0100] The display controller 184 then displays on the
terminal display 140 the indication prompting the input
operation of the predicted time such as the time to be
predicted at a desired area or the time elapsed from the
current point of time according to the form previously
stored in the storage 160 for instance. When the user
inputs the predicted time according to this display (step
S913), the display controller 184 acquires the map in-
formation including the predetermined area acquired in
step S911 (step S914). The traffic-congestion recogniz-
er 187 then generates the traffic prediction information
at the predicted time acquired in step S913 at the area
and its vicinity previously set, in the manner described
above (step S915). The display controller 184 superim-
poses the current traffic information at the current time
acquired in step S912 on the map information acquired
in step S914 to generate the current map information
184A1, 184B1, and also superimposes the traffic-con-
gestion prediction information acquired in step S915 on
the map information acquired in step S914 to generate
the prediction map information 184A3, 184B3. After this
process, in the same manner as the above-described
step S904, by using the display form as shown in Fig.
7, the display controller 184 displays the current map
information 184A1 and the prediction map information
184A3 in parallel by the dual-screen, and also superim-
poses the current time icon 184A5 and the elapsed time
icon 184A6 respectively on the current map information
184A1 and the prediction map information 184A3.

[Advantages of First Embodiment]

[0101] In the first embodiment described above,
based on the VICS data about the traffic condition, and
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the traffic information such as the current traffic-conges-
tion information and the traffic-congestion prediction in-
formation recognized by the traffic-congestion recogniz-
er 187, the display controller 184 generates the current
map information 184A1, 184B1 in which the traffic con-
dition in the predetermined area at the current time
clocked by the timer 191 is superimposed on the map
information in the predetermined area, and the predic-
tion map information 184A3, 184B3 in which the predict-
ed traffic condition when the predetermined time has
elapsed as clocked by the timer 191 is superimposed
on the map information in the predetermined area. The
display controller 184 then displays the generated cur-
rent map information 184A1, 184B1 and the prediction
map information 184A3, 184B3 on the terminal display
140 so that they are displayed in parallel on a single
display area of the terminal display 140. Therefore, the
changes in the traffic condition can easily be recog-
nized. For example, it can easily be determined whether
the user continues to drive or avoids the problem, and
if avoids, which route will be taken etc, so that the traffic
condition may appropriately be notified to the user.
Thereby, a appropriately smooth navigation can be pro-
vided.

[0102] Further, as shown in Fig. 8, the predicted po-
sition of the vehicle at the predicted time during the trav-
el route search is calculated, and the prediction map in-
formation 184A3, 184B3 is generated by using the map
information with the map scale including the predicted
position. Therefore, the user can easily recognize the
relationship especially between the self position and the
predicted traffic condition at the predicted time, so that
the traffic condition may appropriately be notified to the
user.

[0103] The icon 184A8 indicating the predicted posi-
tion of the vehicle is superimposed. Therefore, the user
can further easily recognize the traffic condition by no-
tifying the relationship between the self position and the
predicted traffic condition.

[0104] By calculating the prediction traffic information
on the travel route, the information amount of the pre-
diction traffic information to be calculated can be restrict-
ed, the processing load can be reduced, the processing
speed can easily be increased, the prediction map in-
formation can promptly be displayed, and the usability
can easily be enhanced on account of the preferable no-
tification. Additionally, since the prediction traffic infor-
mation is acquired even for other travel routes from the
self position to the destination in addition to the predic-
tion traffic information on the travel route, the user can
easily determine avoidance, the traffic condition can ap-
propriately be notified, the additional prediction traffic in-
formation will not be required at the reroute processing,
and the reroute processing can easily be speeded up.

[0105] When the display exceeds the area for display-
ing the current map information 184A1, 184B1, the area
indicator 184B9 corresponding to the range where the
vehicle can travel in the elapsed time up to the predicted
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time is superimposed on the prediction map information
184A3, 184B3. Therefore, the user can easily recognize
the relationship between the position of the vehicle and
the predicted traffic condition, so that the traffic condition
may further appropriately be notified to the user.
[0106] The predicted traffic condition is recognized at
the area where the vehicle can travel in the elapsed time
up to the predicted time is recognized, and the recog-
nized predicted traffic condition is then superimposed
on the map information as the prediction map informa-
tion 184A3, 184B3. Therefore, a predicted traffic condi-
tion is not necessary to be calculated for other areas,
the processing load can be reduced, the processing
speed can easily be increased, the prediction map in-
formation 184A3, 184B3 can promptly be displayed and
the usability can easily be enhanced on account of the
preferable notification.

[0107] Further, the current time icon 184A5 as shown
in Fig. 7 indicating the traffic condition at the current time
as well as the text box for displaying the text data 184B5
as shown in Fig. 8 are superimposed on the current map
information 184A1, 184B1. Similarly, the elapsed time
icon 184A6 as shown in Fig. 7 indicating the traffic con-
dition after the predetermined time has elapsed as well
as the text box for displaying the text data 184B6 as
shown in Fig. 8 are superimposed on the prediction map
information 184A3, 184B3. Therefore, the current traffic
condition and the predicted traffic condition can easily
be recognized by the user.

[0108] For instance, when the user prefers to recog-
nize the traffic condition of an area ahead in the driving
direction of the vehicle, the display controller 184 shifts
the area to be displayed, or displays the new area ac-
cording to the setting that shifts the area where the cur-
rent map information 184A1, 184B1 or the prediction
map information 184A3, 184B3 with a predetermined in-
put operation by the terminal input section 130. There-
fore, the user can easily recognize the traffic condition
of the vicinity and the predicted traffic condition.

[0109] Further, when shifting the display area of either
the current map information 184A1, 184B1 or the pre-
diction map information 184A3, 184B3, the display con-
troller 184 also shifts the display area of the other one,
either the prediction 184A3, 184B3 or the current map
information 184A1, 184B1 synchronously. Therefore,
when the traffic condition of the vicinity and the predicted
traffic condition are recognized, the current traffic con-
dition as well as the predicted traffic condition can be
recognized as one set only by one operation, thus easily
recognizing the traffic condition of the present and the
future.

[0110] The traffic-congestion prediction information is
generated using the traffic-congestion prediction table
10 containing the statistical traffic information obtained
by statistically processing traffic conditions in the past.
Therefore, the processing load is lower than that for pre-
dicting the traffic-congestion using a special simulation
program, and hence the traffic-congestion prediction for
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every predetermined time can quickly be calculated. In
other words, the transition of the traffic-congestion can
quickly be notified based on the traffic-congestion pre-
diction, thereby easily providing the effective navigation.
[0111] The calendar template 20 is provided so that
the traffic-congestion prediction table 10 is associated
with the dates in the calendar template 20. In other
words, the changeable classification ID number corre-
sponding to the date classification ID 11 contained in the
traffic-congestion prediction table 10 is associated with
the date information about the date of the calendar. Ac-
cordingly, the traffic-congestions can be properly pre-
dicted using the traffic-congestion prediction table 10
containing the past data, thereby providing effective
navigation. The date of the calendar template 20 is as-
sociated with the changeable classification ID number
related to the traffic-congestion prediction table. There-
fore, if the predicted traffic condition and the actual traffic
condition have discrepancies, it is only necessary to
change the classification ID number corresponding to
the time-series data contained in the traffic-congestion
prediction table corresponding to the current status,
thereby properly predicting the traffic-congestion.

[Second Embodiment]

[0112] Now, a second embodiment of the present in-
vention will be described with reference to the attached
drawings. A communication navigation system of this
embodiment is an example of a traffic condition notifying
system of the presentinvention, and so designed to nav-
igate a movable body (e.g. a vehicle) for the driving as
the traveling condition thereof. As in the case of the first
embodiment, the traffic condition notifying system of the
present invention is not necessarily designed to navi-
gate a vehicle for the drive thereof, but may be so de-
signed to notify traffic information regarding any types
of movable body.

[0113] Fig. 14 is a block diagram showing the brief
configuration of the navigation system according to the
presentembodiment. Fig. 15is a block diagram showing
the brief configuration of a terminal unit. Fig. 16 is a block
diagram showing the brief configuration of a processor
of the terminal unit. Fig. 17 is a block diagram showing
the brief configuration of a server. Fig. 18 is a block di-
agram showing the brief configuration of a CPU of the
server. The components same as those in the first em-
bodiment are denoted respectively by the same refer-
ence symbols and will not be described any further.

[Configuration of Navigation System]

[0114] ReferringtoFig. 12, the reference numeral 200
denotes the communication navigation system (traffic
condition notifying system). The navigation system 200
notifies guidance on a travel along with a traveling con-
dition of a movable body (e.g. a vehicle). The movable
body is not limited to a vehicle, but includes any types
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of movable body such as an aircraft and a ship. The nav-
igation system 200 has a network 300, a terminal unit
400 as a traffic condition notifying device, and a server
500.

[0115] The network 300 is connected to the terminal
unit 400 and the server 500. The network 300 intercon-
nects the terminal unit 400 and the server 500 to enable
the communication therebetween. The network 300
may be Internet based on a general-purpose protocol
such as TCP/IP protocol, an intranet, a LAN (Local Area
Network), a communication network and a broadcasting
network that have a plurality of base stations capable of
communicating by way of a radio medium, or the radio
medium itself that enables direct communication be-
tween the terminal unit 400 and the server 500. The ra-
dio medium may be any one of electric waves, light
beams, acoustic waves and electromagnetic waves.
[0116] Like the navigation device 100 of the first em-
bodiment, the terminal unit 400 may be, for example, an
in-vehicle unit installed in a vehicle as a movable body,
a portable unit, a PDA (Personal Digital Assistant), a
mobile phone, a PHS (Personal Handyphone System)
or a portable personal computer. The terminal unit 400
acquires map information delivered by the server 500
over the network 300. On the basis of the map informa-
tion, the terminal unit 400 searches for and displays in-
formation about a current-position and a destination, a
route to the destination, predetermined shops nearby,
and information about services offered by the shops. As
shown in Fig. 13, the terminal unit 400 includes a trans-
ceiver 410 that operates as a terminal communication
section, a sensor 110, a terminal input section 130 as a
request information generator, a terminal display 140, a
sound output section 150, a memory 420, a processor
430 and so on.

[0117] The transceiver 410 is connected to the server
500 over the network 300, and also connected to the
processor 430. The transceiver 410 can receive a ter-
minal signal St from the server 500 over the network
300. When acquiring the terminal signal St, the trans-
ceiver 410 performs a preset input interface processing
so as to output the terminal signal St as a processing
terminal signal Stt to the processor 430. The transceiver
410 can also input the processing terminal signal Stt
from the processor 430. When acquiring the processing
terminal signal Stt to be input, the transceiver 410 per-
forms a preset output interface processing so as to send
the processing terminal signal Stt as the terminal signal
St to the server 500 over the network 300.

[0118] The sensor 110 detects the traveling condition
of the vehicle, or the current-position and the driving sta-
tus, and outputs it as a predetermined signal Ssc to the
processor 430.

[0119] The terminal input section 130 has various op-
eration buttons and operation knobs (not shown) to be
used for input operations. The operation buttons and the
operation knobs are used to input, for example, the set-
tings for the operations of the terminal unit 400. More
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specifically, they may be used: to issue an instruction
for executing a communication operation as an commu-
nication request information for acquiring information
over the network 300; to set the type of information to
be acquired and acquiring criteria; to set a destination;
to retrieve information; and to display the driving status
(traveling condition) of the vehicle; and to modify the ex-
pressions and the area to be displayed. When the set-
tings are input, the terminal input section 130 outputs a
predetermined signal Sin to the processor 430 so as to
apply the settings.

[0120] The terminal display 140, under the control of
the processor 430, displays a signal Sdp representing
image data sent from the processor 430. The image da-
ta may be image data of the map information and the
retrieval information sent from the server 500.

[0121] The sound output section 150, under the con-
trol of the processor 430, outputs and notifies various
signals Sad as sounds from a sound generator. The var-
ious signals Sad represent the sound data etc. from the
processor 430.

[0122] The memory 420 appropriately stores various
information acquired over the network 300, the settings
that are input by the terminal input section 130, music
data, image data and the like. The memory 420 also
stores various programs that run on the OS (Operating
System) controlling the whole operation of the terminal
unit 400. The memory 420 may include drives or drivers
for readably storing data on a recording medium such
as a HD (Hard Disk) or an optical disk.

[0123] The processor 430 has various input/output
ports (not shown) including a communication'port con-
nected to the transceiver 410, a GPS receiving port con-
nected to a GPS receiver of the sensor 110, sensor ports
respectively connected to various sensors of the sensor
110, a key input port connected to the terminal input sec-
tion 130, a display control port connected to the terminal
display 140, a sound control port connected to the sound
output section 150 and a storage port connected to the
memory 420. As shown in Fig. 18, the processor 430
has various programs such as a current-position recog-
nizer 181 that operates as a current-position information
acquirer, a destination recognizer 182 that operates as
a destination information acquirer, a guidance providing
section 183, a display controller 184, a map matching
section 185, a coordinate matching section 186 and so
on.

[0124] The current-position recognizer 181 recogniz-
es the current-position of the vehicle. Various informa-
tion acquired by the current-position recognizer 181 are
appropriately stored in the memory 420.

[0125] The destination recognizer 182, for instance,
acquires the destination information about the destina-
tion set by the input operation at the terminal input sec-
tion 130 and recognizes the position of the destination.
Such destination information recognized by the destina-
tion recognizer 182 is appropriately stored in the mem-
ory 420.
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[0126] The guidance providing section 183 provides
guidance stored in the memory 420 on the basis of travel
route information and feature guidance information ac-
quired in advance according to the driving status of the
vehicle. The guidance is related to the travel of the ve-
hicle, for instance, the contents for assisting the drive of
the vehicle.

[0127] The display controller 184, in the same manner
as the first embodiment, notifies various information by
displaying it on the terminal display 140, and displays
the current map information 184A1, 184B1 and the pre-
diction map information 184A3, 184B3 by a dual-screen.
[0128] The map matching section 185 performs the
map matching processing for displaying the current-po-
sition recognized by the current-position recognizer 181
based on the map information obtained from the server
500.

[0129] The coordinate matching section 186 performs
the coordinate matching processing for determining if
point information about nodes N contained in the match-
ing data MM of the map information acquired from the
server 500 indicate an identical point or not.

[0130] The server 500 can communicate with the ter-
minal unit 400 over the network 300. The server 500 is
capable of acquiring various information from other
servers (not shown) of various government offices such
as Meteorological Agency and National Police Agency,
private organizations, VICS and business enterprises
over the network 300. The information to be acquired
may be travel information for the vehicle, i.e., various
travel related information used during the travel of the
vehicle such as weather information, VICS data includ-
ing traffic-congestions, traffic accidents, constructions,
traffic controls, and shop information about various
shops including gasoline stations and restaurants etc.
As shownin Fig. 17, the server 500 includes an interface
510 that operates as a current-position information ac-
quirer and a destination information acquirer, an input
section 520, a display 530, a storage 540, a CPU (Cen-
tral Processing Unit) 550 and so on.

[0131] The interface 510 performs a preset input in-
terface processing over a server signal Ssv input over
the network 300 so as to output the server signal Ssv
as a processing server signal Sc to the CPU 550. When
the processing server signal Sc to be transmitted from
the CPU 550 to the terminal unit 400 is input in the in-
terface 510, the interface 510 performs preset output in-
terface processing over the input processing server sig-
nal Sc so as to output the processing server signal Sc
as a server signal Ssv to the terminal unit 400 over the
network 300. Note that the server signal Ssv can be ap-
propriately output only to a predetermined terminal unit
400 on the basis of the information described in the
processing server signal Sc.

[0132] Like the terminal input section 130, the input
section 520, which may be a keyboard, a mouse or the
like, has various operation buttons and operation knobs
(not shown) to be used for input operations. The oper-



33 EP 1 528 363 A1

ation buttons and the operation knobs are used: to input
the settings for operations of the server 500; to set in-
formation to be stored in the storage 540; and to update
the information stored in the storage 540. When the set-
tings are input, the input section 520 outputs a signal
Sin corresponding to the setting to the CPU 550 so as
to apply the settings. In place of the operation buttons
and the operation knobs, the input section 520 may in-
clude a touch panel that may be arranged at the display
530 for input operations and a sound input section for
the input operations thereof as long as various settings
can be input.

[0133] The display 530, just like the terminal display
140, displays a signal Sdp representing image data sent
from the CPU 550 under the control of the CPU 550.
The image data may be those acquired from the storage
540 and those acquired from external servers over the
network 300.

[0134] The storage 540 readably stores various infor-
mation received from the terminal unit 400 and external
servers such as map information shown in Figs. 2 and
3 and a traffic-congestion prediction table 10 as shown
in Fig. 4. The storage 540 also readably stores the cal-
endar template 20 associated with the terminal units 400
connected to the server 500 over the network 300 as
shown in Fig. 5. More specifically, although not shown,
the storage 540 has a various information storage area
for storing various information, a map information stor-
age area that operates as a map information storage for
storing map information, a traffic-congestion prediction
table storage area that operates as a statistical traffic
information storage for storing the traffic-congestion
prediction table 10 and a calendar storage area for stor-
ing the calendar template 20.

[0135] While the storage 540 has the above-men-
tioned four storage areas in this embodiment, the stor-
age 540 may not have any of the above-mentioned stor-
age areas, or may have additional storage areas. The
storage 540 may include drives or drivers for readably
storing data on a recording medium such as a HD (Hard
disks), a DVD (Digital Versatile Disk), an optical disk and
a memory card. Information to be stored may include,
for example, information input by the input operation at
the input section 520, and the contents of the informa-
tion stored with the input operation can be appropriately
updated. The storage 540 also stores information such
as various programs that run on an OS (Operating Sys-
tem) controlling the whole operation of the server 500
and the navigation system 200.

[0136] The storage 540, for instance, stores the re-
trieval information for acquiring information of a prede-
termined point in the map information. More specifically,
the retrieval information provided upon the retrieval re-
quest from the terminal unit 400 includes various infor-
mation about contents and guidance such as names of
states, cities, regions and points, which are units used
to gradually divide the map information into smaller ar-
eas, as well as various information about shops as
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points. The retrieval information is structured in a tree
structure table so that item information are hierarchically
associated with each other.

[0137] The storage 540 stores personal information
about users who use the navigation system 200 with the
terminal unit 400. The personal information may include
a name and an address, a user ID number and a pass-
word assigned to each user, a type of the terminal unit
400 for the use of the navigation system 200, and an
address number of the terminal unit 400 used for com-
municating with the terminal unit 400. Furthermore, the
storage 540 stores various information used for per-
forming the navigation processing in a manner readable
by the CPU 550.

[0138] As shown in Fig. 18, the CPU 550 has various
programs stored in the storage 540 such as a map out-
put section 551, a VICS data acquirer 552 that operates
as a traffic information acquirer, a traffic-congestion rec-
ognizer 553 that operates also as a traffic information
acquirer, a server coordinate matching section 554, a
route processor 555 as a map information acquirer, a
request information acquirer, a notification map gener-
ator and a travel route searcher, an information retriever
556, a calendar modifier 557, a timer 558 and so on.
[0139] The map output section 551 responds to the
input of the processing server signal Sc to refer to the
information requesting a distribution of the information
about the map information contained in the processing
server signal Sc, and retrieves the requested informa-
tion from the map information stored in the storage 540,
e.g., the display data VM and matching data MM corre-
sponding to a predetermined area to read it out as the
memory signal Sm. The map output section 551 appro-
priately converts the read memory signal Sm into a
processing server signal Sc, outputs the processing
server signal Sc to a predetermined or all terminal units
400 via the interface 510 and the network 300 on the
basis of the processing server signal Sc, and distributes
the requested information contained in the map infor-
mation.

[0140] The VICS data acquirer 552, just like the VICS
receiver 120 of the first embodiment, responds to the
input of the processing server signal Sc and refers to
the information about the request for the travel route
search contained in the processing server signal Sc so
as to acquire the VICS data from the VICS (not shown).
[0141] The traffic-congestion recognizer 553 re-
sponds to the input of the processing server signal Sc
and refers to the information about the request for the
travel route search contained in the processing server
signal Sc so as to generate current traffic-congestion in-
formation as the memory signal Sm based on the VICS
data acquired by the VICS data acquirer 552. Also, the
traffic-congestion recognizer 553, just like the traffic-
congestion recognizer 187, responds to the input of the
processing server signal Sc and refers to and the infor-
mation about the request for the travel route search con-
cerning with the traffic-congestion information and the
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traffic-congestion prediction contained in the processing
server signal Sc so as to generate traffic-congestion
prediction information as the memory signal Sm. Then,
the traffic-congestion recognizer 553 appropriately con-
verts the generated memory signal Sminto a processing
server signal Sc, outputs the processing server signal
Sc to a predetermined or all terminal units 400 via the
interface 510 and the network 300 on the basis of the
processing server signal Sc, and notifies the current traf-
fic-congestion condition and the predicted traffic-con-
gestion that might occur before the arrival to the desti-
nation.

[0142] The server coordinate matching section 554,
just like the above-described coordinate matching sec-
tion 186 of terminal unit 400, performs the coordinate
matching processing for determining if point information
about nodes N contained in the matching data MM of
the map information indicate an identical point or not.
[0143] The route processor 555, just like the route
processor 188 of the first embodiment, responds to the
input of the processing server signal Sc and refers to
the information about the request for the travel route
search contained in the processing server signal Sc so
as to generate travel route information and required time
information as the memory signal Sm. Then, the route
processor 555 appropriately converts the generated
memory signal Sm into a processing server signal Sc,
outputs the processing server signal Sc to a predeter-
mined or all terminal units 400 via the interface 510 and
the network 300 on the basis of the processing server
signal Sc, and notifies the travel route and the required
time. The route processor 555, in the same manner as
the display controller 184 in the first embodiment, gen-
erates the current map information 184A1, 184B1 and
the prediction map information 184A3, 184B3, and gen-
erates the screen information 184A, 184B based on the
predetermined display form to be displayed on the ter-
minal display 140 by a dual-screen.

[0144] The information retriever 556, just like the in-
formation retriever 189 of the first embodiment, re-
sponds to the input of the processing server signal Sc
and refers to the information about the retrieval request
for the retrieval information contained in the processing
server signal Sc so as to hierarchically retrieve the re-
trieval information stored in the storage 540 typically on
the basis of item information and read it as the memory
signal Sm. Then, the information retriever 556 appropri-
ately converts the generated memory signal Sm into a
processing server signal Sc, outputs the processing
server signal Sc to a predetermined or all terminal units
400 via the interface 510 and the network 300 on the
basis of the processing server signal Sc, and delivers
the retrieval information.

[0145] The calendar modifier 557 responds to the in-
put of the processing server signal Sc and recognizes
information contained in the processing server signal
Sc, which may be calendar-modification request infor-
mation requesting the modification of the calendar tem-
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plate 20 and terminal-specific information such as ID
numbers for identifying a terminal unit 400 that has gen-
erated the calendar-modification request information.
Then, the calendar modifier 557, just like the calendar
modifier 190 of the first embodiment, appropriately up-
dates the calendar template 20 stored in the storage 540
and associated with the terminal unit 400 identified by
the terminal-specific information stored in the storage
540.

[0146] The timer 558 recognizes the current time typ-
ically based on the reference pulse of an internal clock.
Then, the timer 558 appropriately outputs time informa-
tion about the recognized current time.

[0147] The CPU 550 responds to the signal Sin input
from the input section 520 by the input operation'at the
input section 520, and appropriately performs calcula-
tion based on the contents corresponding to the input
operation to appropriately generate a signal Sdp and the
like. Then the CPU 550 appropriately outputs the gen-
erated various signals to the display 530, the interface
510 and the storage 540 and operates them so as to
execute the input contents.

[Operation of Navigation System]

[0148] Now, the operation of the navigation system
200 will be described with reference to the attached
drawings. The processing that is substantially the same
as those of the first embodiment will be described only
briefly.

(Calendar Template Modifying Process)

[0149] Firstly, the processing for modifying the calen-
dar template 20 as one of the operations of the naviga-
tion system 200 will be described with reference to Fig.
19. Described herein is the processing for modifying the
calendar template 20 as shown in Fig. 5 stored in the
storage 540 of the server 500 based on the information
about, for example, a festival scheduled on 5th in City
A, that a user have acquired via the radio or TV broad-
castings. Fig. 19 is a flowchart showing the processing
for modifying a calendar template.

[0150] Firstly, the user in the vehicle switches on the
terminal unit 400 to supply the power thereto. When the
power is supplied, the processor 430 controls the termi-
nal display 140 to display a main menu and a screen for
prompting the user to set a specific operation to be ex-
ecuted by the terminal unit 400.

[0151] Then, as shown in Fig. 19, the user operates
the terminal input section 130 to set a command for
modifying the calendar template 20. When the proces-
sor 430 recognizes the set command for modifying the
calendar template 20 at the calendar modifier 557 (step
S301), it makes the terminal display 140 display a
screen for prompting the user to set the date information
and event information necessary for modifying the cal-
endar template 20.
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[0152] When the user sets the date information and
the event information by operating the terminal input
section 130 following the instructions on the displayed
screen, the processor 430 recognizes the set date in-
formation and the event information. Then, the proces-
sor 430 generates calendar-modification request infor-
mation containing the recognized date information and
event information (step 5302), and the transceiver 410
transmits the generated calendar-modification request
information to the server 500 over the network 300.
When transmitting the calendar-modification request in-
formation, the transceiver 410 also transmits the termi-
nal-specific information for identifying the terminal unit
400 (step S303).

[0153] When the server 500 receives the calendar-
modification request information and the terminal-spe-
cific information transmitted from the terminal unit 400
(step S304), the calendar modifier 557 recognizes the
date information and the event information contained in
the received calendar-modification request information
(step S305). More specifically, the calendar modifier 557
recognizes the date specified according to the date in-
formation as 5th, and the classification ID number as-
sociated with the event information as "ID4".

[0154] Thereafter, the calendar modifier 557 reads
out the calendar template 20 associated with the termi-
nal unit 400 that has transmitted the calendar-modifica-
tion request information on the basis of the terminal-spe-
cific information received in step S304 (step S306).
Then, the calendar modifier 557 determines if the vari-
ous information recognized in step S305 are identical to
the information contained in the calendar template 20
read in step S306 or not (step S307).

[0155] If the calendar modifier 557 determines in step
S307 that the information are identical, it ends the
processing without modifying the calendar template 20.
If, on the other hand, the calendar modifier 557 deter-
mines that the information are not identical, it modifies
the calendar template 20 on the basis of the various in-
formation recognized in step S305 (step S308). More
specifically, since the classification ID number of the 5th
recognized in step S305 is "ID4" and the classification
ID number of the 5th recognized based on the calendar
template 20 is "ID1", the calendar modifier 557 modifies
the classification ID number of the 5th from "ID1" to "ID4"
as shown in Fig. 9. Then, the calendar modifier 557 as-
sociates the calendar template 20 containing the modi-
fied classification ID number with the terminal unit 400
that has transmitted the calendar-modification request
information, stores it in the storage 540, and ends the
processing.

(Processing for Travel Route Search)

[0156] Now, the processing for travel route search as
one of operations of the navigation system 200 will be
described with reference to Fig. 20. Fig 20 is a flowchart
showing the processing for travel route search in the
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navigation system.

[0157] Firstly as shown in Fig. 20, the user operates
the terminal input section 130 to set a command for
searching for a travel route. When the processor 430
recognizes the set command for searching for a travel
route (step S401), the processor 430 makes the terminal
display 140 display a screen for prompting the user to
set various information necessary for travel route search
such as the destination, the setting information about
the preference for shortest travel distance or shortest
travel time and the necessity of traffic-congestion pre-
diction.

[0158] When the processor 430 recognizes the vari-
ous information necessary for the travel route search by
the route processor 555, the current-position recognizer
181 acquires the current-position information about the
current-position (step S402) and the destination recog-
nizer 182 recognizes the destination information about
the set destination (step S403). The processor 430 also
acquires the setting information about the settings that
have been input (step S404). The acquired current-po-
sition information, the destination information and the
setting information are appropriately stored in the mem-
ory 420.

[0159] Thereafter, the processor 430 controls the
transceiver 410 to transmit the current-position informa-
tion, the destination information and the setting informa-
tion stored in the memory 420 as well as a signal re-
questing the travel route search to the server 500. When
transmitting the various information, the transceiver 410
also transmits the terminal-specific information for iden-
tifying the terminal unit 400 (step S405).

[0160] When the server 500 receives the various in-
formation transmitted from the terminal unit 400 by the
interface 510 through the network 300 (step S406), the
route processor 555 of the CPU 550 determines if the
received setting information contains a traffic-conges-
tion prediction request information or not (step S407).
[0161] If the route processor 555 of the CPU 550 de-
termines in step S407 that the traffic-congestion request
information is not contained, the VICS data acquirer 552
acquires the VICS data. Then, the traffic-congestion
recognizer 553 of the CPU 550 generates current traffic-
congestion information of an area containing the cur-
rent-position and the destination based on the acquired
VICS data. Thereafter, based on the current-position in-
formation, destination information, the setting informa-
tion and the current traffic-congestion information, the
route processor 555 of the CPU 550 executes a route
search processing to search for the travel route from the
current-position of the vehicle to the destination (step
S408).

[0162] More specifically, the route processor 555 gen-
erates some pieces of the travel route information that
meet the requirements of the user, using the map infor-
mation stored in the storage 540. Then, the route proc-
essor 555 estimates the time required to arrive at the
destination for each of the selected travel routes to gen-



39 EP 1 528 363 A1

erate required time information as in the case of the first
embodiment.

[0163] If, on the other hand, the route processor 555
determines in step S407 that the traffic-congestion pre-
diction request information is contained, the route proc-
essor 555 acquires the time information from the timer
558 and recognizes the current date based on the ac-
quired time information. Then, the traffic-congestion
recognizer 553 of the CPU 550 reads out the calendar
template 20 associated with the terminal unit 400 that
has requested the travel route search from the storage
540 on the basis of the terminal-specific information re-
ceived in step S406. Thereafter, the traffic-congestion
recognizer 553 retrieves and recognizes the classifica-
tion ID number of the recognized date based on the read
calendar template 20 (step S409). Then, it recognizes
the current-position and the destination based on the
current-position information and the destination infor-
mation received in step S406. Additionally, the traffic-
congestion recognizer 553 retrieves and acquires the
time-series data 12i corresponding to the recognized
classification ID number and containing the current-po-
sition and the destination from the traffic-congestion
prediction table 10 stored in the storage 540 (step
S410).

[0164] Thereafter, the CPU 550 performs the
processing of the step S408. More specifically, the traf-
fic-congestion recognizer 553 of the CPU 550 generates
current traffic-congestion information. Based on the cur-
rent-position information, destination information, set-
ting information and current traffic-congestion informa-
tion, the route processor 555 of the CPU 550 detects a
plurality of travel routes and selects some of the travel
routes on the basis of the acquired setting information
to generate candidate travel route information about a
plurality of candidate travel routes that meet the require-
ments of the user.

[0165] Further, the traffic-congestion recognizer 553
of the CPU 550 acquires the current time and day from
the timer 558. Then, based on the current traffic-con-
gestion information and the current time and day, the
traffic-congestion recognizer 553 estimates the predict-
ed arrival time to arrive at a desired location on each of
the candidate travel routes contained in the candidate
travel route information generated by the route proces-
sor 555. Additionally, the traffic-congestion recognizer
553 predicts the condition of the traffic-congestion at the
desired location on each of the candidate travel routes
at the predicted arrival time on the basis of the time-
series data 12i acquired in step S410 and generates
traffic-congestion prediction information about the pre-
dicted condition of the traffic-congestion.

[0166] Based on the current traffic-congestion infor-
mation and the traffic-congestion prediction information,
the route processor 555 of the CPU 550 selects some
of the candidate travel routes contained in the candidate
travel route information to generate travel route informa-
tion about the selected travel routes that meet the re-
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quirements of the user, the condition of the current traf-
fic-congestion and that of the predicted traffic-conges-
tion. Then, the route processor 555 generates required
time information for each of the travel routes contained
in the travel route information.

[0167] Afterthe step S408, the server 500 controls the
interface 510 on the basis of the terminal-specific infor-
mation received in step S406 and appropriately trans-
mits the travel route information, the traffic-congestion
prediction information, the required time information and
the current traffic-congestion information obtained as a
result of the route search processing to the predeter-
mined terminal unit 400 together with the map informa-
tion (step S411). It may acquire the matching data MM
in advance on the basis of the current-position informa-
tion on. The map information to be transmitted needs to
include only the matching mesh information MMx of the
matching data MM that contains the nodes N and the
links L for the roads of the travel routes, the display mesh
information VMx of the display data VM for other areas,
the name information VMxA and the background infor-
mation VMXxC in the area corresponding to the matching
mesh information MMx.

[0168] The processor 430 of the terminal unit 400
which has received the various information (step S412),
in the same manner as the above-described first em-
bodiment, navigates by displaying the acquired map in-
formation (step S413). During the navigation, the coor-
dinate matching section 186 performs a coordinate
matching processing on the acquired matching data MM
for recognizing the arrangement of roads, or the con-
nection of roads, and the memory 420 stores it. Under
the control of the processor 430, the display controller
184 makes the terminal display 140 display the travel
route information about, e.g., five candidate travel
routes calculated by the server 500 and an indication for
prompting the user to select a travel route. The user se-
lects and inputs the travel route information about any
one of the route, and thus the travel route is set.
[0169] Thereafter, under the control of the display
controller 184 of the processor 430, the terminal display
140 superimposes an icon 184A7 indicating the current-
position of the vehicle on the basis of the current-posi-
tion information as well as the travel route information
selected by the user, the traffic-congestion prediction in-
formation, the required time information and the current
traffic-congestion information on the received map in-
formation. Subsequently, the processor 430 recognizes
the traveling condition of the vehicle based on the vari-
ous data output from the sensor 110. Note that, the in-
formation on the traveling condition of the vehicle is
transmitted to the server 500 if necessary. Then, the
guidance providing section 183 of the processor 430
provides the guidance information for guiding the travel
of the vehicle in visual or audio form on the basis of the
recognized traveling condition and the route guidance
information contained in the travel route information. At
the time of the navigation, when the server 500 acquires
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the request signal generated by the input operation by
the terminal input section 130 of the terminal unit 400
for requesting the notification of the traffic condition at
the predicted time or when the predetermined period of
time has passed over the network 300, in the same man-
ner as the above-described first embodiment, the route
processor 555 of the server 500 generates the screen
information 184A, 184B by displaying the current map
information 184A1, 184B1 and the prediction map infor-
mation 184A3, 184B3. The server 500 transmits the
screen information 184A, 184B to the terminal unit 400
through the network 300, the display controller 184 of
the terminal unit 400 displays the acquired screen infor-
mation 184A, 184B on the terminal display 140 by a du-
al-screen to notify the information to the user.

[0170] As described above, in the same manner as
the first embodiment, in response to the request from
the user, the dual-screen including the current map in-
formation 184A1, 184B1 and the prediction map infor-
mation 184A3, 184B3 is notified for performing the nav-
igation. Additionally, at the time of the navigation, the
server 500 performs the reroute processing if neces-
sary, when recognizing the request on the reroute
processing from the terminal unit 400, in the same man-
ner as the first embodiment.

[Advantages of Second Embodiment]

[0171] As described above, in the second embodi-
ment, when the server 500 acquires over the network
300 the request signal generated by the input operation
for requesting notification of the traffic condition at the
predicted time or at the point of time when the predeter-
mined period of time has passed both sent from the ter-
minal unit 400, and the route processor 555 recognizes
the acquisition of the signal, in the same manner as the
first embodiment, the current map information 184A1,
184B1, in which the traffic condition of the predeter-
mined area at the current time clocked by the timer 191
is superimposed on the map information of the prede-
termined area, and the prediction map information
184A3, 184B3, in which the predicted traffic condition of
the predetermined area when the predetermined period
of time has passed clocked by the timer 191 is super-
imposed on the map information of the predetermined
area, are generated, based on the traffic information
such as the VICS data, current traffic-congestion infor-
mation, traffic-congestion prediction information about
the traffic information recognized by the traffic-conges-
tion recognizer 553. Then, the route processor 555 con-
trols the terminal display 140 of the terminal unit 400 so
that the generated current map information 184Af1,
184B1 and the prediction map information 184A3,
184B3 are displayed substantially in parallel on the sin-
gle display area, on which the terminal display 140 dis-
plays the information by the dual-screen, namely, the
route processor 555 generates the screen information
184A, 184B on the basis of the predetermined display
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form. The server 500 transmits the screen information
184A, 184B to the terminal unit 400 over the network,
the display controller 184 controls the terminal display
140 to display the screen information 184A, 184B, by
the so-called dual-screen. Therefore, in the same man-
ner as the first embodiment, the changes in the traffic
condition can easily be recognized. For example, it can
easily be determined whether the user continues to
drive or avoids the problem, and if avoids, which route
will be taken etc, thus notifying the traffic condition to
the user appropriately. Thereby, an effective smooth
navigation can be provided.

[0172] Further, since the route processor 555 of the
server 500 generates in advance the screen information
184A, 184B according to the display form to be dis-
played by the dual-screen, the terminal unit 400 only re-
quires to generate the screen information 184A, 184B
and to cause the screen information 184A, 184B to be
displayed. Since the processing load for controlling to
display the information by the dual-screen in order to
notify it to the user by the terminal unit 400 can be re-
duced, the configuration of the terminal unit 400 can be
simplified, and the dual-screen can be displayed
promptly, thus easily expanding the use thereof. Further,
since the server 500 generates the screen information
184A, 184B, the timer 558 provided in the server 500
can synchronize the time of each of the terminal units
400, the predicted traffic condition can timely be notified,
and the time keeping may be easy, thus enhancing the
usability.

[0173] According to the second embodiment, the
server 500 stores the map information and the traffic-
congestion prediction table 10 used for the traffic-con-
gestion predictions, of which data volume is relatively
large. Therefore, the configuration of the terminal unit
400 can be simplified. Also, if the map information and
the traffic-congestion prediction table 10 stored in the
server 500 are updated, the terminal units 400 can share
the updated information. Thus, the navigation system
200 can be improved in terms of the maintenance and
management ability and the operation ability. Further,
the terminal units 400 can appropriately acquire the
most updated information and provide good navigating
according to the most updated information, thereby im-
proving the usability.

[0174] The server 500 storing the map information
and the traffic-congestion prediction table 10 searches
for the travel route and delivers the travel route to the
terminal unit400. With this configuration, the processing
load of the terminal units 400 can be reduced. In other
words, the terminal unit 400 is not required to have a
large processing capacity, so that the terminal unit 400
may be simply configured allowing the use in a mobile
phone etc. Thus, the size and the cost thereof can be
reduced, and thereby easily promoting the wide use
thereof.

[0175] Since the processor 180 of the terminal unit
400 and the CPU 550 of the server 500 are configured
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as programs, the use of the map information is facilitated
and thereby easily promoting the wider use thereof. The
programs may be recorded on recording medium so that
a computing section, or a computer, reads them. With
this configuration, the use of the map information can
be facilitated and the programs can easily be handled,
thereby further expanding the use thereof. The comput-
ing section may not necessarily be a single computer
but may be a plurality of computers connected over a
network, elements such as a CPU and a microcomputer,
or a circuit board on which a plurality of electronic parts
are mounted.

[Modification of Embodiment]

[0176] The present invention is not limited to the
above specific embodiments, but includes modifications
and improvements as long as the objects of the present
invention can be attained.

[0177] The movable body is not limited to a vehicle,
but includes any movable body such as an airplane or
a ship. The user oneself may be the movable body if the
current-position of the user carrying the terminal unit
400 is recognized as the current-position of the terminal
unit 400. Additionally, as mentioned earlier, a mobile
phone or a PHS (Personal Handyphone System) may
be used as the terminal unit 400 that can be carried di-
rectly by the user, while the base station of the mobile
phone or the PHS may be used as the server 500. With
this arrangement, the mobile phone or the PHS may ac-
quire information from the base station. In any case, as
described above, the present invention is most effec-
tively applicable to a movable body to which a traffic-
congestion or the like can be an obstacle to the travel
thereof.

[0178] The traffic condition is not limited to traffic-con-
gestion condition but may include various situations re-
lating to other conditions when the movable body trav-
els.

[0179] While some of the travel routes selected based
on the destination information and setting information
are transmitted in the above described embodiments,
the travel route may be selected, or searched, only on
the basis of the current-position information and the des-
tination information. While the current-position recog-
nizer recognizes the current-position information based
on the data output from the various sensors and the
GPS data output from the GPS receiver in the above
described embodiments, other arrangement method
may alternatively be used to recognize the current-po-
sition of the movable body. As described above, the cur-
rent-position recognizer may recognize the simulated
current-position input at the terminal input section 130
as the current-position. While some travel routes are no-
tified so that the user can select one of them, only the
best travel route may be notified.

[0180] Further, it is also available that the prediction
map information 184A3, 184B3 is generated by calcu-
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lating the prediction traffic information of an area ahead
in the driving direction of the movable body without the
travel route being set, other than the case that the pre-
diction map information 184A3, 184B3 is generated with
the use of the prediction traffic information on the travel
route when the prediction traffic information is notified
with the travel route being set. For example, such a con-
figuration may be adopted that the direction to which the
vehicle is driving is recognized by the azimuth sensor,
and the traffic condition as well as the predicted traffic
condition on the side of the driving direction, i.e. that of
an area ahead in the driving direction of the vehicle are
notified. According to the above configuration, the sub-
stantially same advantages can be obtained.

[0181] Further, though it is described that one predic-
tion map information 184A3, 184B3 is displayed sub-
stantially in parallel relative to the current map informa-
tion 184A1, 184B1, for example, the plurality of predic-
tion map information 184A3, 184B3 can be generated
per an hour to be displayed substantially in parallel. In
other words, in the present invention, any configuration
can be adopted as long as at least the traffic condition
at the current point and the traffic condition with the pre-
determined period of time has passed are respectively
superimposed on the map information to be displayed
by at least dual-screen. With use of the screen display-
ing a plurality of images, the traffic condition can further
appropriately be notified, and the user can further clearly
recognize how the traffic condition changes.

[0182] The prediction traffic information such as the
predicted traffic-congestion information used for the
prediction map information 184A3, 184B3 is not limited
to the range where the movable body can travel in the
predetermined period of time.

[0183] Further, the area indicator 184B9 representing
the area corresponding to the traveling area as well as
to the current map information 184A1, 184B1 may not
be superimposed, but in case of using the indicator, the
expression to be displayed can utilize drawing a circle,
darkening the outside of the area, using various colors
in the area while using limited colors, e.g., two colors in
the outside of the area, or any other expression.
[0184] The currenttime icon 184A5, the elapsed time
icon 184A6 and the text box, on which the text data
184B5, 184B6 is displayed, may not be provided to the
current map information 184A1, 184B1 and the predic-
tion map information 184A3, 184B3. Further, the ex-
pression of the indication representing the traffic condi-
tion at the current time or the traffic condition when the
predetermined time has passed is not limited to the
above expression, but any expression may be utilized.
[0185] While the area to be displayed can be scrolled,
i.e., the display area can be shifted in the above descrip-
tion, but it is not limited thereto. That is, such a config-
uration without scrolling, i.e., the screen information
184A, 184B may newly be created for displaying other
areas. Further, while the current map information
184A1, 184B1 and the prediction map information
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184A3, 184B3 are synchronously shifted with each oth-
er when scrolling, it is not limited thereto. That is, the
current map information 184A1, 184B1 and the predic-
tion map information 184A3, 184B3 may independently
be scrolled. Besides, the configuration of scrolling to
shift the display area may employ any method.

[0186] The prediction traffic information is not limited
to the one related to the change of the traffic condition
over time based on the statistical traffic condition ob-
tained by statistically processing the past traffic condi-
tions based on the time factors, and any prediction in-
formation can be utilized.

[0187] In the second embodiment, while it is de-
scribed that the server 500 generates the screen infor-
mation 184A, 184B to cause the terminal unit 400 to dis-
play the information, it is not limited thereto. The current
map information 184A1, 184B1 and the prediction map
information 184A3, 184B3 may be generated to be
transmitted to the terminal unit 400 and displayed by the
dual-screen using the display controller 184; or the cur-
rent traffic information, the prediction traffic information
and the map information may be transmitted to the ter-
minal unit 400, so that the current map information
184A1, 184B1 and the prediction map information
184A3, 184B3 are generated by the terminal unit 400 to
be displayed by the dual-screen.

[0188] While the functions are realized in the form of
programs in the above description, the functions may
be realized in any form including a hardware such as a
circuit board or elements such as IC (Integrated Circuit).
In view of easy handling and promotion of the use, the
functions are preferably stored and read from programs
or recording media.

[0189] While the server 500 stores the map informa-
tion and the traffic-congestion prediction table 10 in the
above described second embodiment, the terminal unit
400 may alternatively stores at least either the map in-
formation or the traffic-congestion prediction table 10.
[0190] While the transceiver 410 is arranged in the
terminal unit 400 in the above description, the transceiv-
er 410 may be separated from the terminal unit 400 and,
for example, a mobile phone or a PHS may be used as
the transceiver 410. In this case, the terminal unit 400
is connected to the transceiver 410 to send/receive in-
formation when necessary.

[0191] Further, not only the change in the traffic con-
dition such as traffic-congestion, slow-traffic or the like,
but also landslide or the like, and bad weather such as
approach of the typhoon, rain storm or snow storm caus-
ing to be an obstacle when the movable body travels, i.
e., the vehicle drives can be the subject of the change
in the traffic condition.

[0192] The arrangements and the operating proce-
dures for the present invention may be appropriately
modified as long as the scope of the present invention
can be attained. [Advantages of Embodiments]

[0193] As described above, in the above embodi-
ments, based on the traffic information such as the VICS
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data, the current traffic-congestion information, the traf-
fic-congestion prediction information related to the traf-
fic condition and the like, the current map information
184A1, 184B1, in which the traffic condition of the pre-
determined area at the current time is superimposed on
the map information of the predetermined area, and the
prediction map information 184A3, 184B3, in which the
predicted traffic condition of the predetermined area
when the predetermined period of time has passed is
superimposed on the map information of the predeter-
mined area, are generated by the display controller 184,
and the terminal display 140 is controlled so that the cur-
rent map information 184A1, 184B1 and the prediction
map information 184A3, 184B3 are displayed substan-
tially in parallel on the single display area, on which the
terminal display 140 displays the information. There-
fore, the changes in the traffic condition can easily be
recognized. For example, it can easily be determined
whether the user continues to drive or avoids the prob-
lem, and if avoids, which route will be taken etc, thus
notifying the traffic condition to the user appropriately.
[0194] Further, in the above embodiments, when the
server 500 acquires the request signal sent from the ter-
minal unit 400 over the network 300, based on the traffic
information such as the VICS data, the current traffic-
congestion information, the traffic-congestion prediction
information related to the traffic condition and the like,
the current map information 184A1, 184B1, in which the
traffic condition of the predetermined area at the current
time is superimposed on the map information of the pre-
determined area, and the prediction map information
184A3, 184B3, in which the predicted traffic condition of
the predetermined area when the predetermined period
of time has passed is superimposed on the map infor-
mation of the predetermined area, are generated, and
the terminal display 140 of the terminal unit 400 is con-
trolled so that the current map information 184A1,
184B1 and the prediction map information 184A3,
184B3 are displayed substantially in parallel on the sin-
gle display area, on which the terminal display 140 dis-
plays the information. Therefore, in the same manner
as the first embodiment, the changes in the traffic con-
dition can easily be recognized. For example, it can eas-
ily be determined whether the user continues to drive or
avoids the problem, and if avoids, which route will be
taken etc, thus notifying the traffic condition to the user
appropriately.

Claims
1. A traffic condition notifying device, comprising:

a map information acquirer for acquiring map
information;

a traffic information acquirer for acquiring traffic
information about a traffic condition for a mov-
able body;
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a timer for clocking a time;

a notification map generator for generating cur-
rent map information, in which the traffic condi-
tion of a predetermined area at the current time
is superimposed on the map information and a
prediction map information, in which the traffic
condition of a area including at least the prede-
termined area with a predetermined period of
time has passed is superimposed on the map
information, based on the acquired traffic infor-
mation; and

a display controller for controlling a display sec-
tion to display the current map information and
the prediction map information substantially in
parallel on a single display area to be displayed
by the display section.

2. The traffic condition notifying device according to

claim 1, further comprising:

a current-position information acquirer for ac-
quiring current-position information about a
current-position of the movable body; and

an elapsed time information acquirer for acquir-
ing elapsed time information about an elapsed
time passed from the current time,

wherein the notification map generator, based
on the current-position information and the map in-
formation, recognizes a traveling area where the
movable body can travel when the elapsed time of
the elapsed time information previously acquired
has passed, and generates the prediction map in-
formation of an area including the traveling area of
the map information.

The traffic condition notifying device according to
claim 2, wherein the notification map generator gen-
erates the prediction map information by superim-
posing on the map information an indicator repre-
senting the traveling area.

The traffic condition notifying device according to
claim 2 or 3, wherein the notification map generator
generates the prediction map information by super-
imposing on the map information the traffic condi-
tion in the traveling area when a predetermined pe-
riod of time has passed.

The traffic condition notifying device according to
claim 4, further comprising:

a traveling direction acquirer for acquiring
traveling direction information about a traveling
direction of the movable body,

wherein the notification map generator gener-
ates the prediction map information by superimpos-
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ing on the map information the traffic condition of
an area ahead in the traveling direction of the mov-
able body when the predetermined period of time
has passed, based on the traveling direction infor-
mation.

The traffic condition notifying device according to
any one of claims 1 to 5,

wherein the notification map generator provides on
the current map information an indicator represent-
ing the traffic condition at the current time, and pro-
vides on the prediction map information an indicator
representing the traffic condition when the prede-
termined period of time has passed.

The traffic condition notifying device according to
any one of claims 1 to 6, further comprising:

a current-position information acquirer for ac-
quiring current-position information about a
current-position of the movable body;

a destination information acquirer for acquiring
destination information about a position of a
destination to which the movable body travels;
and

a travel route setting section for setting a travel
route for the movable body based on the cur-
rent-position information, the destination infor-
mation and the map information,

wherein the notification map generator recog-
nizes a predicted position to which the movable
body moves on the travel route when the predeter-
mined period of time has passed, and superimpose
an indicator representing the predicted position on
the prediction map information.

The traffic condition notifying device according to
any one of claims 1 to 7, further comprising:

a request information acquirer for acquiring re-
quest information that requests to shift a dis-
play area being displayed by the display section
for at least either the current map information
or the prediction map information,

wherein the display controller, when recogniz-
ing acquisition of the request information by the re-
quest information acquirer, shifts the display area
of the current map information and the prediction
map information synchronously on the display sec-
tion.

The traffic condition notifying device according to
any one of claims 1 to 8,

wherein the traffic information acquirer acquires, as
traffic information, at least either the current traffic
information about the traffic condition at the current
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time and the traffic prediction information about the
change of the traffic condition over time based on a
statistical traffic condition obtained by statistically
processing the past traffic conditions based on time
factors.

10. A traffic condition notifying system, comprising:

a server having a storage for storing map infor-
mation; and

the traffic condition notifying device according
to any one of claims 1 to 9 for acquiring the map
information from the server over a network.

11. A traffic condition notifying system, comprising:

the traffic condition notifying device according
to any one of claims 1 to 9; and

a terminal unit connected to the traffic condition
notifying device over a network so as to trans-
mit or receive data, the terminal unit including
a display section for displaying the current map
information and the prediction map information
substantially in parallel on a single display area
to be displayed.

12. A traffic condition notifying system, comprising:

aterminal unitincluding a display section to dis-
play map information; and

a server, to which the terminal unit is connected
so as to transmit or receive data over a network,
the server including a storage for storing the
map information, a traffic information acquirer
for acquiring traffic information about a traffic
condition of a movable body, a timer for clock-
ing a time, and a notification map generator for
generating a current map information, in which
the traffic condition of a predetermined area at
the current time is superimposed on the map
information, and a prediction map information,
in which the traffic condition of an area including
at least the predetermined area when a prede-
termined period of time has passed is superim-
posed on the map information, based on the ac-
quired traffic information,

wherein at least one of the terminal unit and
the server includes a display controller that controls
the display section to display the current map infor-
mation and the prediction map information substan-
tially in parallel on a single display area to be dis-
played by the display section.

13. A traffic condition notifying method, comprising the

steps of:

acquiring map information and traffic informa-
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tion about a traffic condition of a movable body;
generating current map information by super-
imposing on the map information the traffic con-
dition of a predetermined area at the current
time, as well as a prediction map information by
superimposing on the map information the traf-
fic condition of an area including at least the
predetermined area with a predetermined peri-
od of time has passed, based on the acquired
traffic information; and

controlling the display section to display the
current map information and the prediction map
information substantially in parallel on the sin-
gle display area to be displayed by the display
section.

14. A traffic condition notifying program executing the

traffic condition notifying method according to claim
13 by a computer.

15. Arecording medium storing the traffic condition no-

tifying program according to claim 14 in a manner
readable by a computer.
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